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Abstract 
The capacities of innovation have been widely recognized as central to the knowledge 
economy. The notion of interactive innovation based on collective knowledge has broken 
the traditional view of innovation which is focused on individual firms and industries. 
There is an increasing trend towards collaboration not only between different academic 
disciplines, but also between academics, business practitioners and government. Such a 
trend is manifested in the emerging concept of Triple Helix relations of university- 
government-industry, which has been seen as the key driver and strategic model for 
creating knowledge-based innovation. However, critically reviewing the literature reveals 
that the appropriateness and effectiveness of implementing Triple Helix remain 
problematic. 
This research aims to examine and evaluate the processes of creating knowledge-based 
innovation through successful implementation of Triple Helix relations of university- 
government-industry to generate innovation capacities in the North East of England. The 
TH in this thesis is regarded as a heuristic model of creating knowledge-based innovation 
and a guide to innovation policy making. Following the establishment of a theoretical 
framework for analyzing the process whereby innovation capacities are generated and 
enhanced, a pilot study was conducted with the involvement of the regional government 
agency and sub-regional partners. Furthermore, a main study was carried out and data 
were collected from 48 in-depth semi-structured interviews with senior government 
officials, business managers from local support organizations, regional firms, technology 
transfer centres, spin-off companies and academics from universities in the North East of 
England. 
The research findings suggest that while recognizing the significance of its strategic 
thinking, the strategic intention of Triple Helix for knowledge-based innovation has been 
challenged from a number of perspectives during the process of implementation. First, 
the cooperative relations of university-government-industry remain fragmented due to 
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diverse self-interests and different perceptions of the roles performed by innovation 
actors. Second, the loosely coupled partnership relations between university-government- 
industry created confusion at different levels in coordinating and leading projects related 
to knowledge creation. Furthermore, the Triple Helix is also challenged by the pre- 
conditions such as institutional norms and culture gaps between university and industry, 
originating from the historical context of the region, which have hindered the 
development of new ideas and innovation. Finally, despite limited evidence of academics, 
business managers and government officials interacting across institutional boundaries 
and learning each other's roles, the effectiveness of such interactions for knowledge 
creation is still strongly affected by their traditional roles and institutional values. 
Triple Helix, as a heuristic concept emerging from the dynamic knowledge economy, has 
certainly offered strategic value that reinforces the understanding of the importance of 
university-government-industry relations in generating knowledge-based innovation. 
However, empirical evidence from the research indicates that the totality of the Triple 
Helix concept is facing challenges in practice and needs to be further validated in a much 
wider context. The distinctiveness of this research lies in contributing to the existing 
theories of Triple Helix by highlighting the importance of redefining the strategic 
intentions and roles of key actors in building up knowledge-based innovation. The 
research findings also have significant implications for government policy makers, 
business practitioners and university academics when addressing the existing deficiencies 
in the implementation of knowledge-based innovation strategies in the regions. This may 
enable innovation actors to think beyond Triple Helix, taking into consideration the pre- 
conditions, institutional dynamics and complex networking processes for the success of 
knowledge-based innovation. Future research is suggested to investigate Triple Helix 
networks during the implementation of the new knowledge-based initiative - Science City 
in the North East of England. 
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Introduction 
This thesis evaluate and examines the process of creating knowledge-based 
innovation in a regional context, with a special interest in how innovation capacities 
are generated through the successful implementation of Triple Helix relations of 
university-government-industry, which is regarded as a heuristic model and guidance 
for innovation policy making. The opening chapter aims to set the scene and 
contextualize the research concerning the development of new innovation paradigm in 
the knowledge economy. It will begin with the research problems identified in the 
context of knowledge-based innovation, followed by the rationale and focus of the 
research as well as the aims and objectives. 
A summary of the research strategy and methods of data collection will be provided 
and an overview of the significance of the current project and its key contributions 
will be highlighted in line with the aims and objectives of the current research. Finally 
the chapter will finish by outlining the structure of the thesis. 
I Statement of Problem and Context 
The Strategic Context of Knowledge-based Innovation 
Innovation has been widely acknowledged as the central element of economic 
performance and competitiveness with knowledge being the key ingredient of 
innovation. As a result, increasing attention has been paid to how to create and diffuse 
knowledge, particularly in knowledge-intensive industries. Many have claimed that 
this is now the age of the knowledge economy (Robertson D., 1999, Adler P. S., 2001, 
Thompson, 2004, Smith, 2000, Bryson JR and Daniels PW and Henry ND and 
Pollard J., 2000). However, the meaning and definition of "knowledge economy" 
remains vague and controversial. Nonetheless, the term as a theoretical concept has 
been widely-used by policy makers, academics and business practitioners. 
One of the important themes emerging from the knowledge economy literature is how 
innovation capacities are generated through successful knowledge creation and 
diffusion. Various empirical research projects and observations attempting to tackle 
this issue have formed the basis of the theoretical concept of `knowledge-based 
innovation' and the broad strategic context in which the concept is continuously 
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explored, developed and analyzed. Among the burgeoning literature on innovation 
and the knowledge economy, there are four main building blocks underlying the 
trends and development of knowledge-based innovation. 
Firstly, it is widely accepted that knowledge is now playing a significant role in many 
aspects of our society through contributing to production, human capital and 
economic growth. The importance of knowledge as the key sources of competitive 
advantage in a knowledge economy has changed the way businesses compete (World 
Bank 1998). The new economic development is seen as an outcome of the new 
combination, i. e. making use of new knowledge, or making use of the knowledge in a 
new way. The importance of knowledge is evidence from various policy programmes 
in supporting the movement to the knowledge economy, increasing the demand for 
industry to develop new knowledge in order to sustain its competitive advantage in 
the turbulent global business environment. 
Secondly, Innovation through networks has become a key feature of the knowledge- 
based economy with the rise of new production of knowledge (Gibbons et al., 1994), 
which is focused on the application of knowledge in the real business context. It is 
argued that the development of new knowledge no longer comes from an individual 
discipline, but from a multi-disciplinary context. Extended from this view is the 
engagement of science and technology research with industries, in particular the role 
of the university, which is regarded as the `stock of knowledge' in the process of new 
knowledge production. The main issues include university-industrial interactions 
(Charles and Benneworth, 2001, Inzelt, 2004), the role of the university in the 
transmission of knowledge (Lambooy J., 2004) and economic development (Gorddard 
J., 1997, Varga, 2000). 
Innovation through networking is also linked to other conceptual frameworks 
concerning knowledge generation and application. For instance, the cluster theory 
focuses on industrial linkages and inter-firm interactions to generate new knowledge 
(Andriani et al., 2005, Huggins, 1998, Maskell, 2001); the system of innovation 
approach argues the importance of networks of institutions in shaping the innovation 
context from a policy perspective (Lopez-Martinez R. E. and Piccaluga A., 2000b, 
Mothe dela and Paquet, 2000, Patel and Pavitt, 1994, Biemans W., 1992, Pittaway et 
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al., 2004). In addition to the diverse approach of analyzing innovation networks, the 
subject itself as a process also attracts the attention of sociologists and organizational 
theorists in exploring the emerging knowledge networks involved in the innovation 
process in a number of high-tech industries (Howell., 1996, Gemunden et al., 1996, 
Collinson, 2000, Owen-Smith and Powell, 2004). However, this work is challenged 
by other scholars who argue that the content of knowledge differs with various 
scientific requirements, thus the validity of the findings across different industries in 
developing innovation capacities needs to be closely examined (Smith-Lawton, 2000, 
Rothwell, 1992). Despite the significance of the findings identified from the empirical 
studies, to what extent these results underpin the claim of the existence of the 
knowledge economy remains unclear. 
Thirdly, it is claimed that the changes involved in creating the knowledge economy 
have brought new challenges for innovation. The nature of the change is both 
dynamic and transformational (DTI., 2002, Inzelt, 2004). The effects of the changes in 
particular are manifest in two aspects: (1) The increase of government innovation 
policy in addressing the importance of knowledge creation through collaborations 
between research institutions and industry (Preuss and Oxford Brookes University. 
School of Planning., 2002). (2) The changing role of traditional institutions during the 
process of innovation. These changes have led to, for example, the emerging business- 
like entrepreneurial university(Benneworth, 2001) (Benneworth, 2001), research- 
oriented firms and government acting as public entrepreneur and venture capitalist 
(Etzkowitz and De Mello, 2003, Etzkowitz, 2003, Etzkowitz H. and Leydesdorff L., 
2001). 
Finally, The emergence of high performance region based on effective knowledge- 
based innovation has been increasingly invoked as a factor to explain the transition 
towards the knowledge economy (Saxenian A., 2000, Castilla E. and Hwang H. and 
Granovetter E. and Granovetter M., 2000, Brown and Duguid, 2002, Gordon and 
Kimball, 1998). Consequently, there has been growing interest in examining the 
regional configuration of knowledge-based innovation and the impact of regional 
innovation system in shaping the process of knowledge generation and diffusion 
(Camagni R., 1991, Wiig and Wood, 1997, Morgan and Nauwelaers, 1999, Cooke, 
1998b, Cooke, 2001). For instance, Mailat (1994) points out the territorial dynamics 
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of innovation, Denyer (2004) explores regional innovation from the UK perspective, 
and Todtling (1999) compares regional innovation networks across European 
countries. 
On the one hand, these studies highlight the importance of regions in generating new 
knowledge by creating knowledge infrastructures to enhance information flow 
through regional innovation networks (Kogut et al., 1993, Smith-Lawton, 2000). On 
the other hand, there has been a lack of consensus on how innovation capacities can 
be generated through the cooperation and interactions of key elements within the 
innovation system. It is argued that due to the dynamic process of knowledge creation, 
firms are still facing significant barriers to innovation in the regional context (Frenkel, 
2003) 
The claims and arguments sketched above clearly indicate that the meaning of 
knowledge-based innovation rests on different conceptual frameworks and empirical 
support from different perspectives. Although each perspective has its own strengths 
and values, there has not been a coherent approach which helps to explore and 
understand the dynamic issues and critical problems emerging from the strategic 
context of knowledge-based innovation. In particular, the ideas and theoretical 
assumptions made in the existing literature need to be assessed and examined and the 
implications of the linkages of these theories need to be considered within the 
appropriate context. 
The Regional focus of Knowledge-based Innovation 
The importance of regional configurations in knowledge-creation has been widely 
acknowledged by economists and innovation theorists. With the introduction of new 
production of knowledge (Gibbons et al, 1994), the knowledge economy (OECD, 
1996), clusters and networks (Cantwell, 1999, Enright, 1995), national and regional 
systems of innovation (Lundvall B. -A., 1992, Cooke P., 1998, Nelson, 2000) , and 
the learning region (Florida R., 1995, Florida R., 2000), the traditional approach of 
innovation based on productive forces within industries has been challenged by the 
demand of collective knowledge through close interaction and collaboration across 
organizational boundaries. 
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The ability to identify and connect with key components within the innovation system 
is seen as crucial for generating new knowledge and innovation capacities, as 
knowledge creation needs proximity, close interaction and relationship building 
between innovation actors (Cooke, 2004). Empirical evidence also suggests that one 
of the key features of the success of the innovative regions is that there is strong 
evidence of cooperative relations and interactive networks between innovation actors 
within regions such as Silicon Valley, the Italianate variant of Marshallian Industrial 
districts (see (Castilla E. and Hwang H. and Granovetter E. and Granovetter M., 2000, 
Cohen and Fields, 1999, Brown and Duguid, 2002, Saxenian A., 2000). These 
interactive networks not only involve firms, but also research institutions such as 
universities and local government, thereby creating the knowledge infrastructure and 
institutional arrangement that facilitate collective action for knowledge generation and 
diffusion. 
However, empirical evidence from regions and clusters that have been successful with 
knowledge-based innovation shows that the process of knowledge generation and 
diffusion is underpinned by the diverse interests and roles of innovation actors, 
different innovation processes by key actors, and the effect that these processes have 
in developing different patterns of communication and interaction. These variations 
therefore result in different applications of knowledge-based innovation in different 
geographical territories. 
For policy makers, economists and innovation theorists, the key concern emerging 
from the high performance regions is obvious: how knowledge-based innovation can 
be developed in other geographical areas and particular less-developed regions? 
Based on empirical investigations and observations on the practice of high 
performance regions, the Triple Helix concept, as a heuristic framework, offers a 
strategic view of generating innovation capacities through strengthening university- 
government-industry interaction and collaboration. 
The Triple Helix model of Knowledge-based Innovation 
The recognition of collective action and networks across organizational and 
institutional boundaries for knowledge creation has challenged the classic focus on 
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productive forces for economic growth and innovation studies based on single 
companies and industries. The importance of collective knowledge and learning 
(Castells M., 2000, Castells M., 1996) and the trend of new knowledge production 
(Gibbons, et al. 1994) have pointed to the need for a new way of innovation which has 
been increasingly focused on the collaboration between university, government and 
industry. The concept of Triple Helix (TH) has been invoked as an important 
expression of collaboration networks between university-government-industry 
((Etzkowitz, 2002, Etzkowitz and De Mello, 2003, Etzkowitz H. and Leydesdorff L., 
2001, Leydesdorff, 2000, Leydesdorff, 2001, Rodrigues and Esteves, 2000, Saad, 
2004, Sutz J., 2001, Baber, 2001). 
Based on empirical observation and research on high performance regions, the Triple 
Helix captures the key nature of the innovative region which is based on the 
cooperative relations and interactions between university, government and industry. It 
is argued that a dynamic helix pattern of connections between three spheres - 
university, government and industry - evolves over time. New knowledge is generated 
through the interactions of the three spheres and changes occur in each of the spheres, 
such as technology transfer between university and industry, government support for 
new innovation programmes, universities developing entrepreneurial strategies, etc. 
(Etzkowitz and Leydesdorff, 2001). During the process of interaction, networks are 
established and mutual expectations are adjusted and adapted for cooperation. 
It is argued that the Triple Helix not only mirrors transformational relationships of 
university, government and industry, but also denotes the internal transformation 
within each of these spheres during the process of interaction (Leydesdorff and 
Etzkowitz, 1998) for new knowledge production. Although many theoretical 
propositions presented from the concept are still open to further testing and debate, 
the Triple Helix, as an analytical framework and a policy guide for investigating the 
dynamics and changes involved in creating knowledge-based innovation, has 
generated growing interest among academics. 
The TH concept is rhetorically powerful, however the theoretical base of the concept 
is rather vague and there is little evidence on how the purpose, function and 
consequences of TH are successfully achieved outside the limited number of well- 
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known high performance regions (Shinn, 2002). Given the increasing attention paid to 
the development of knowledge-based innovation in regions (Asheim and Coenen, 
2005, Heidenreich M., 1998, Cooke, 2001), the key question is: can knowledge- 
based innovation in regions be designed through the creation of cooperation networks 
between university, government and industry, or is it evolved from the historical and 
institutional context of regions? In other word, are TH networks a driving force for 
developing knowledge-based innovation, or simply a feature of the high performance 
region which have been identified in the successful knowledge economy? In addition, 
it is argued that despite the positive narratives of the framework, evidence for the 
effectiveness of Triple Helix cooperation has been questioned, particularly in less 
developed regions (Jensen and Trgrdh, 2004). 
In addition, if the TH is regarded as a key driver for knowledge-based innovation, 
questions such as how innovation actors are motivated by self interest to interact for 
knowledge creation, how the mutual expectations of actors are adjusted and changed 
by creating the cooperation relationships, and to what extent the pre-conditions of the 
region have an effect on the transformational change to the new patterns of innovation 
networks, ought to be further investigated. Furthermore, though the importance of 
interactions and networks have been widely addressed in the literature on innovation, 
as Morgan and Nauwelaers (2003) point out, it is not that less developed region lack 
networks per se; what they lack is dynamic networks which facilitate learning and 
innovation rather than networks which reflect and protect the status quo and thereby 
foreclose the possibilities for change and development. How collective learning 
occurs during the process of knowledge creation needs to be understood. 
In summary, a review of the literature on the strategic context of knowledge-based 
innovation reveals a number of significant research gaps which need to be properly 
and appropriately addressed. In particular, the strategic insights of the conceptual 
framework presented by the TH need to be critically tested and examined through 
further empirical research in a different regional context. It is the conceptual gaps 
identified above that have inspired the philosophy of the current study and at the same 
time has sustained the rationale and the justification of the research. 
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II Research Focus and Rationale 
Based on the strategic context of knowledge-based innovation, the primary aim of the 
current study is to investigate how innovation capacities are generated through 
successful implementation of Triple Helix relations of university-government- 
industry. The theoretical focus of the research is twofold: 
First, the interactive nature of knowledge-based innovation emphasized in the TH 
model implies the importance of processes of collective actions and learning between 
the key players at the heart of the knowledge economy. Therefore the orientation of 
this research is not limited to individual research institutions, or companies 
conducting innovation activities taking place in the technological forefront. Instead, 
the research is centred on the analysis of social and organizational networks and 
processes of interaction between identified innovation actors that lead to the creation 
of successful knowledge-based innovation. 
Second, it is recognized that the significant gap in the TH concept lies in its lack of 
practice and empirical evidence that can better elaborate the arguments and theories. 
Therefore the research will focus on the micro-level and implementation process of 
TH. It is argued that traditional innovation policy tends to be measured either by 
economic indicators or formal R&D and IPR (intellectual property rights) generated, 
while the social and organizational dimension has been underestimated in the 
evaluation of innovation policy (Sanchez, 2000). In this sense, the implementation 
perspective will advance understanding of how the strategic intention of TH for 
developing knowledge-based innovation is translated into practice and how the 
innovation activities are performed at operational and individual level. It will also 
help to identify problems and challenges facing innovation actors in the process of 
interaction and offer pragmatic suggestions for further improvement of innovation 
practice. As O'Brien (2000) points out, the knowledge based economy is not about 
making everyone an expert in nuclear physics or nanotechnology, but about 
strategically accessing and rapidly applying the `know-how' of knowledge-based 
communities. 
The empirical focus in this research based in the North East of England, is to identify 
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the process whereby has a less developed region generates innovation capacities 
through implementing a knowledge-based innovation strategy. The focus on a less- 
developed region will give more room to further examine the research gaps identified 
in the TH model and to analyze the effectiveness of TH in generating innovation 
capacities in a less developed region. 
The empirical data collected from this research will be explained and analyzed in line 
with the theoretical narratives presented in the TH model, and other theoretical issues 
will be addressed in relation to the process of innovation. 
It can be argued that the TH concept might not be wide enough to encompass all the 
variables that are likely to be important for developing knowledge-based innovation; 
within the context and scope of this research, however, the concept has certainly 
offered enough of a common platform on which key conceptual issues that underpin 
the development of knowledge-based innovation in a regional context can be 
explored, interpreted and discussed. 
III Research Aims & Objectives 
The principal aim of this thesis is to evaluate and examine the process of creating 
knowledge-based innovation in a less developed region from the perspective of TH 
relations of university-government-industry. For the purpose of conducting empirical 
research and achieving the research aim, a number of practical objectives have been 
developed as shown below: 
Objective 1 To establish a theoretical framework for implementing 
knowledge-based innovation by critically evaluating and 
examining the propositions of Triple Helix. 
Objective 2 To identify. the nature and process of regional innovation 
through a pilot study. 
Objective 3 To examine the effectiveness of implementing the Triple 
Helix model of knowledge-based innovation through the 
main study. 
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Objective 41 To establish a conceptual model for developing 
knowledge-based innovation at the regional level based 
upon the critical analysis and synthesis of research 
findings. 
IV Research Strategy 
The nature of the study, which is focused on the process of innovation, means that a 
case study with an interpretive stance is deemed to be the most appropriate research 
strategy for accomplishing the research project and fulfilling the research objectives 
and aims. 
The process of conducting the case study involved a wide range of data collection 
methods including desk research on government websites and publications, reports, 
newsletters, presentations, semi-structured interviews, direct observations through 
attendance at events organized by the government agencies, informal conversations 
with participants, keeping field notes, etc. Data analysis was conducted in conjunction 
with the data collection (Glaser B. and Strauss A., 1967). The analysis of data was 
undertaken using primarily inductive techniques (Eisenhardt, 1989, Glaser B. and 
Strauss A., 1967, Marshall J., 1981, Strauss A. and Corbin J., 1990, Yin R. K., 1994). 
Data were organized around certain topics, key themes and central questions. 
It needs to be pointed out that the purpose of the research is not to make any statistical 
generalization. As Yin (1984) and Harley (1994) argue, the generalization for case 
study is not about population, but relying on the ability to make analytical 
generalizations. Therefore the design of the case study and process of conducting the 
current research project does not intend to generalize the case study based on a single 
regional practice, but to reveal micro processes of knowledge-based innovation and 
thus to identify the critical issues underpinning the success of knowledge generation 
and diffusion in a regional context. The interpretative approach of a case study allows 
a flow of information in which new elements of knowledge can be generated. Finally, 
the longitudinal case study helps the researcher to collect evidences on the process of 
changes and to gain insights on how innovation evolves and develops over time. 
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V Original Contribution to knowledge 
The significance of the current research lies in its potential for understanding the 
dynamic and complex process of creating knowledge-based innovation to develop 
economic growth. The research will contribute to the discourse on knowledge-based 
innovation through critically examining and addressing the conceptual limits of the 
TH model for knowledge generation and diffusion. The findings of the research show 
that the implementation of the strategic intention of the TH model needs to take into 
account the specific regional context emerging from the dynamic interests and roles of 
innovation actors as well as the pre-conditions for its/their application. 
The results of the study also have broad implications for government policy makers, 
business practitioners and university researchers when addressing the deficiencies of 
existing regional innovation systems and developing an effective knowledge-based 
innovation strategy. This will also enable innovation actors and managers to think 
beyond Triple Helix with an appreciation of the dynamic process of networking for 
success in creating knowledge-based innovation. 
VI Structure of the Thesis 
The title of the thesis - Beyond Triple Helix: Examining the Implementation of 
Knowledge-based Innovation in the North East of England - highlights the focuses of 
the thesis and the need to examine the process of developing successful knowledge- 
based innovation in the regional context. The structure of the thesis is presented in 
figure I. 
There are eight working chapters in this thesis and a separate document containing the 
design of the case study questions in the Appendix. This introductory chapter provides 
a summary statement of the research problem and the purpose of the research. The 
thesis is then organized as follows: 
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Structure of the Thesis 
Introduction I Conclusion (Chapter8) 
" Strategic context of knowledge-based " Synthesis of Key findings 
innovation " Contribution to knowledge 
" Research Aims and Objectives " Direction of future research 
ExploringTheories - Chapter 1 Analysis of Results (Chapter 7) 
" Understanding Knowledge-based " Examining the effectiveness of 
Innovation implementing TH 
" Regional focus of Knowledge-based " Identifying the key challenges and issues 
Innovation " Discussing and explaining the theoretical 
" Triple Helix model of Knowledge- implications 
Based Innovation 
Exploring Theories - Chapter 2 Design and Conduct of Presenting Results (Chapter 4, S and 6) 
Research - Chapter 3 
How to create knowledge-based " Identify the nature and process of 
innovation through " Research Strategy regional innovation from pilot study 
" Establishing Triple Helix cooperation " Data collection 
networks " Identify key issues from " Describe the process of implementing 
" Performing effective networking research process knowledge-based innovation strategy 
" Managing the challenges of networks from main study 
Figure I: the structure of the thesis 
A comprehensive literature review is provided in Chapters 1 and 2. Chapter 1 set the 
stage and developed a conceptual framework for the study of the knowledge-based 
innovation in a regional context through critically reviewing the history and 
development of innovation and the problems of knowledge creation faced by 
organizations operating in the knowledge economy. Triple Helix was introduced and 
critically reviewed as an up-to-date heuristic concept for understanding the 
contemporary phenomenon of knowledge-based innovation. Chapter 2 further 
examines the TH concept from the implementation perspective at micro-level and 
provides a conceptual framework to explain how the strategic intention of TH can be 
implemented in practice through effective networking. 
Chapter 3 presents the research methodology adopted in this study, including details 
of the research process, theoretical underpinnings as well as philosophical notions of 
the research, the rationale of the research design and data collection methods. 
Criticisms on the limitations of the research methodology are also noted and 
highlighted at the end. Following the research methodology, Chapter 4 provides the 
strategic background of the case and the development of innovation in the North East 
of England, which form an essential part of the context of implementing knowledge- 
based innovation. 
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Research findings and analysis will be presented in Chapters 5,6 and 7. Chapter 5 
presents initial findings from the pilot study based on the investigation of the 
innovation networks for inward investment in the North East of England. The pilot 
study not only offers a general understanding of the nature of the regional innovation 
process but also helps to test and refine the research questions for the conduct of the 
main study. The results of the main study are provided in Chapter 6 and the key issues 
are illuminated by using individual quotations to generate theoretical themes and 
discussions. The implications of the research findings and critical issues derived from 
the empirical evidence are examined and analyzed in Chapter 7. 
Finally, Chapter 8 concludes the thesis by providing a brief synthesis of the main 
issues emerging from the research and key contributions to knowledge. Suggestions 
for the future direction of research and potential research focus are also included. 
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Chapter 1 Strategic Context of Knowledge-based Innovation 
1.1 Introduction 
Knowledge generation and diffusion have been regarded as key of gaining 
competitive advantages in the turbulent global business environment. The relationship 
between firm's success, innovation and knowledge economy has been explored in the 
various academic literatures (Malecki E. J., 2000, Cooke P and Morgan K., 1998, 
Nooteboom, 1999). How to generate new knowledge through effective innovation has 
become the key agenda for government policy makers as well as business 
organizations. 
The purpose of this chapter is to explore and understand the strategic context of 
knowledge-based innovation (KBI) by identifying and critically reviewing the key 
models of KBI which underpins theoretical assumptions from three perspectives: 
0 Understanding knowledge-based innovation 
0 Regional focus of knowledge-based innovation; 
0 Triple Helix mode of knowledge-based innovation 
First, innovation is defined and understood in different ways. It is increasingly 
recognized that innovation takes between organizations rather than within single firm. 
A brief review of the key models of innovation will be provided and the meaning of 
knowledge-based innovation in this research will be explained in line with the 
challenges imposed by the development of knowledge economy. 
Second, the recognition for developing proximity relations and interactions between 
firms, and firms with the surrounding institutional networks for knowledge generation 
and diffusion has brought about region at the centre of studying knowledge-based 
innovation. The importance of region as the arena for creating KBI will be explored 
and discussed. 
Finally, the concept of Triple Helix will be introduced as an important framework of 
analyzing the mechanism and dynamics of KBI. In stead of viewing innovation driven 
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from a particular institutional sphere, i. e. industry, university or government, the idea 
of Triple Helix mirrors the transformational relations between university-government- 
industry in building up innovation capacity through cooperative networks and 
continuous interactions. The key theoretical assumptions and conceptual issues of 
Triple Helix will be critically examined in the current study. 
The Chapter will conclude by highlighting thematic focus of the research based on the 
critical review of the strategic context of KBI. 
1.2 Understanding Knowledge-based Innovation 
1.2.1 Defining Innovation 
The study of innovation has evolved significantly over the last decade. Despite of 
numerous literature of innovation, it is hard to identify the common theoretical basis 
for innovation research (Drazin and Schoonhoven, 1996). 
According to the Oxford dictionary, innovation means introduction of new things, 
ideas or ways of doing something. Innovation is often linked to invention in the sense 
of the first occurrence of the ideas. Fergaberg (2005) points out that an important 
distinction should be made been invention and innovation although the two concepts 
are closely linked. For instance, it is argued that while invention is the first occurrence 
of an idea for new product or process, innovation denotes the first attempt to carry it 
into practice. Similar view is also expressed by Mulkay (1972) who pointed out that 
innovation is seen the creation of new ideas, or about the diffusion of ideas and their 
subsequent appropriation into society (Mulkay, 1972). 
In addition, to be able to turn an invention into an innovation, a firm needs to combine 
several types of knowledge, capabilities, skills and resources. What's more, even 
equipped with the necessary knowledge and resources, the conditions for innovation 
may be lacking which causes further time lags. Such conditions may have to reply on 
new inventions and subsequent commercialization in order to create the conditions for 
innovation. As Fergaberg (2005) indicates that what we think of as a single innovation 
is often a result of a lengthy process involving many interrelated innovations. It is the 
processual nature of innovation which creates significant challenges for organizations 
to develop a system approach on how to manage the process of continuous 
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improvement. 
The analysis of the definition of innovation reveals the following elements that 




" Knowledge /skills 
" Resources 
If one accept that innovation doesn't not only denote some thing new, but also links to 
practice and actions embodied either within or across organizations through acquiring 
new knowledge, developing different skills and allocating and combining a wide 
range of resources, it is not surprising that the challenges facing all organizations 
striving for gaining competitive advantages based on successful innovation are 
significant in the fast changing global environment. 
The examination of existing literature identifies that innovation is classified in 
different types including product innovation, new sources of supply, the exploitation 
of market, new ways to organize process etc. Most economists have been 
concentrating on the product and process innovation based on the assumption that the 
impact of the two types of innovation on society is different (Schumpeter, 1966) 
Edquist et. al (2001) further suggest dividing the process innovation into technological 
process innovation and organizational process innovations. The former is related to 
the new types of technology and the later to new ways of working. It is argued that 
although the focus on product and process innovation are useful for the analysis of 
some issues, they should not lead us ignore other aspects of innovation. In addition, 
despite of clearly distinguishes between product and process innovation at the level of 
the individual firm or industry, such differences tend to become blurred at the level of 
the overall economy(Fagerberg et al., 2005). 
The function and role of innovation played in the economic and social change has no 
doubt been widely acknowledged by economists and governments ((Nooteboom, 
2000, Simmie, 2004, DTI., 2002, OECD;, 2000). The core assumption of these 
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arguments is that innovation is one of key sources for firms to develop new business 
opportunities and enhance organizational performance, hence leads to the economic 
growth. Innovation is the renewal and enlargement of the range of products and 
services and the associated markets; the establishment of new methods of production, 
supply and distribution; the introduction of changes in management, work 
organization, and the working conditions and skills of the workforce (European 
Commission, 1995). Although the relationships between technological, organizational 
and institutional changes and the associated policy discourse continuous to be an 
important agenda, the implications for studying how innovation occur and diffuse in 
within and across organizations, industries and nations are significant. Thus, what 
needs to be understood about innovation, according to Fagerberg (2005) are: 
" `The function of innovation is to introduce novelty (variety) into the 
economic sphere. Should the stream of novelty (innovation) dry up, the 
economy will settle into a `stationary state' with little or no growth 
(Metcalfe, 1998)' 
" `Innovation tends to cluster in certain industries/sectors, which 
consequently grow more rapidly, implying structural changes in 
production and demand and, eventually, organizational and 
institutional change. The capacity to undertake the latter is important 
for the ability to create and to benefit from innovation. ' 
" `Innovation is a powerful explanatory factor behind differences in 
performance between firms, regions and countries. Firms that succeed 
in innovation prosper at the expense of their less able competitors. 
Innovative countries and regions have higher productivity and income 
than the less innovative ones. Countries, regions that wish to catch up 
with the innovation leaders face the challenge of increasing their own 
innovation activity (and `absorptive capacity') towards leader levels'. 
No matter what definition adopted by the government, innovation theorists, 
economists and firms, the fundamental question facing innovation actors is how 
innovation occur and how to manage the diffusion of innovation. It is pointed out that 
our understanding of innovation - the commercial exploitation of ideas and new 
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knowledge remains relatively limited (Wolfe, 1994) 
Thus leaving definitions aside, studying innovation points to the needs of analyzing 
innovation as an evolving process rather than something exist already. The study of 
developing innovation has gone through different stages of development: 
The first stage is based on the classic science push model, or the so-called liner- 
approach of innovation, which is driven by the assumption that innovation is an 
outcome of scientific inventions by isolated academics. The model assumes that 
scientific research would generate new knowledge and the results will be picked up 
by firms and entrepreneur to develop new product that is applied into the market. 
Consequently, the process of innovation is that starting with research, then moves to 
design and production for the market, then onto marketing and consumer. The theory 
underpinning this approach is based on the market which is stable and predictable. 
Thus innovation policy is geared towards supporting research (European Commisions, 
2002) based on the simplified process of innovation. Notwithstanding the significant 
role of science in new knowledge creation, it is argued that the role of basic science is 
exaggerated in developing effective innovation. Innovation was thus portrayed as an 
activity of `heroic individual' through the related stages of invention and diffusion 
(Schumpeter, 1943) and is being reduced to routine, which could be strictly calculated 
and well-defined act (Cooke P and Morgan K., 1998). What's more, the model fails to 
appreciate continuous interaction and feedback from the costumer who are engaged in 
the innovation process, thus enhancing the diffusion of innovation (Aoki and 
Rosenberg, 1987, Kline and Rosenberg, 1986). 
Having recognized the needs for engaging business in the process of innovation, the 
second stage - Market-pull approach emphasizes the input of industry in providing 
information on application of new knowledge to ensure the success of 
commercialization (Myers and Marquis, 1969). The information may include product 
design, production and marketing trends. The key nature of second generation of 
innovation is that innovation is undertaken through several teams (technical, non- 
technical) working together and it is rarely a matter of heroic individual activities. The 
participants of innovation not only involve scientific researchers, but also engineers 
and business managers from the firm. It is argued that in this way information is 
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shared in two ways and it also helps to develop new knowledge and skills. 
With the development of globalization and changing economic context, increasing 
attention has been paid on the content of innovation activities and roles played by 
actors involved in the process of innovation. For instance, the role of industry in 
generating innovation capacities is addressed in Porter's work - `Competitive 
Advantages', which explores how to create industrial competitive advantages and 
productivities (Porter, 1985, Porter M. E., 1990). How firms conduct R&D and 
develop new product therefore becomes the key research agenda for many innovation 
theorists and business practitioners (Frenkel, 2003, Porter, 1985, Edwards et al., 
2004). In the meanwhile, the external orientation of university academics in 
participating innovation projects within industries (Gulbrandsen and Smeby, 2002) 
and role of research institution such as university played in the innovation process 
have been paid growing attention by innovation researchers (Robertson D., 1999). 
Review on the development of innovation clearly indicates that the concept of 
innovation has been understood and defined from different angles and supported by a 
diverse of theoretical frameworks. It is either considered as a discrete development 
resulting from scientific studies carried out by isolated academics and researchers in 
the universities or industrial based R&D activities for developing productivities and 
competitive advantages. However, there has been lack of systematic understanding on 
the inter-links of innovation activities conducted by actors from different 
organizational context and the effect that institutional arrangement and context of 
operation have on the generation of innovation capacities. Whilst R&D activities are 
certainly one of the key sources for innovation, other sources such as skilled 
personnel, learning by doing, collaboration and interactions through networks should 
not be ignored. Therefore, the orientation of studying innovation in this research is not 
limited to activities within a single firm or industry, or research in advanced 
technology, but focused on processes of collective actions in which diverse resources 
from a wide range of innovation actors are assembled and shared for knowledge 
generation and diffusion. 
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1.2.2 Innovation as Collective Actions 
One of the central themes of innovation literature is that innovation does not happen 
in isolation, but depends on extensive interactions with and between actors. 
Innovation as collective actions of a wide range of actors has been highlighted within 
a number of theories, among which the system approach of innovation and the social 
network theory play a fundamental role in terms of analyzing the relationships 
between innovation actors and the process of interactions from institutional and 
operational perspectives. 
1.2.2.1 System Approach of Innovation 
Based on evolutionary and institutional theory (Dosi G, 1988, Edquist and Johnson, 
1997), the "national innovation systems" (NIS) was introduced to innovation research 
in the 1980s to emphasize the important role played by the specific national 
institutional settings and non-economic actors for the innovative performance of an 
economic system (Ahrweiler P. and Gilbert N. and Pyka A., 2005, Freeman C., 1987, 
Nelson, 2000, Lopez-Martinez R. E. and Piccaluga A., 2000a). System means that a 
set of institutional actors interact with each other and play the major role in motivate 
and influence innovation performance. 
Beije (1998) defines an innovation system as a group of private firms, public research 
institutes, and several of the facilitators of innovation, who in interaction promote the 
creation of one or a number of technological innovations (within a framework of) 
institutions which promote or facilitate the diffusion or application of these 
technological innovations. 
The rising of NIS is, in part, associated with the tendency towards internationalization 
of trade, capital, technology and production during the post-1945. These general 
concerns with competition and performance have motivated economists, mangers and 
policy analysts for many years (Mothe dela and Paquet, 2000). In particular, the 
concept of NIS recognized that the central performance of technological change, 
capacities of innovation will depend on the way in which the available resources are 
managed and organized, both at the enterprise and at the national level (Freeman, 
1993). The NIS approach focuses on the description of the organization and patterns 
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of activity that contribute to innovative behavior in specific countries and identifies 
those institutions and actors embedded in a distinguished national institutional 
infrastructure who play a decisive role in particular industries (Lundvall B. -A., 1992). 
Essentially, the notion of NIS emphases that firms are not alone in the developing 
innovation, instead, firms are innovating through networks of a wide range of 
institutions (public or private) whose activities and interactions are initiate, import, 
modify and diffuse new technologies (Mothe dela and Paquet, 2000). 
The key argument of the system approach of innovation is that the innovation system 
is embedded in the links, set up and structures of institutions in the regional and 
national context. However, it is argued that having the structure in place might not be 
sufficient to achieve the successful innovation. What is more important is the capacity 
of innovation generated from the interactions between actors within the system 
(Furman et al., 2000, Furman et al., 2002). 
1.2.2.2 Social Network Approach of Innovation 
Another way of analyzing the collective nature of innovation is from the social and 
organizational level, in which social networks is seen essential in mobilizing 
collective actions of innovation actors. Social networks are regarded as important for 
acquiring information (Burt R. S., 1992), learning how to do one's work and solving 
complex problems (Hutchins 1991) and knowledge transfer (Levin and Cross, 2004). 
It is argued that social networks provide firms with a set of embedded resources in the 
form of access channels to knowledge inputs and opportunities (Burt R. S., 1992) and 
also in the form of culture and value based social relationships between actors. 
In the context of pursuing collective action for innovation, resource-dependence 
theory explains that inter-dependency between innovation actors is the key for 
maintaining effective network relations. The inter-dependency lies in the need for 
sharing information (Boisot M., 1994), solving complex problem a and knowledge 
transfer. It is the inter-dependency that causes continuous interactions between actors 
which create and sustain patterns of relationships (Crozier M. and Friedberg E., 1980) 
In addition to providing structural access to resources and forming social relations 
through networks, networks as a strategic conduct and action (Alliez, 1996; 
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(Harmaakorpi V. and Melkas H., 2005, Camagni R., 1991, Pratt, 1997) shed light on 
the importance of developing effective networks during the process of innovation. 
Network as `conduct' or `action' derives from the original meaning of networks which 
is regarded as an attempt to make links and develop relationships. It is argued that 
explicit network structures or relationships do not mean that they are dictated by one 
party or another (Miles R. E. and Snow C. C., 1992). Innovation through collective 
actions requires individual actor continuously developing, facilitating and 
coordinating innovation networks (Friend J. K. and Power J. M. and Yewlett C. J. L., 
1974) to achieve their strategic agenda. 
Despite different theoretical focus, what has emerged from system approach and 
social network of innovation is the importance of interactions and networks for 
knowledge creation, which is the key feature of knowledge-based innovation. 
1.2.3 Knowledge-based Innovation 
The concept of knowledge-based innovation is driven by three main challenges 
imposed by the development of knowledge economy, knowledge-based 
competitiveness and the new production of knowledge. 
1.2.3.1 The Nature of Knowledge Economy 
Although the definition of knowledge is still under debate in various literatures, many 
claim that knowledge is now the primary source of wealth and key indicator of the 
economy (Robertson D., 1999, Smith, 2000, Shields R., 2000, Harris, 2001, ECDE 
2004); Sveihy, 1997). Economists view knowledge economy is as "One that 
encourages its organizations and people to acquire, create, disseminate and use 
(codified and tacit) knowledge more effectively for greater economic and social 
development" (Baumard, 1999); Dahlman and Anderson, 2000). Surely there can be 
little question about the increasing importance of knowledge in the economy, or about 
its consequences for the way economic activity is organized or for the way policy- 
makers think about economic and industrial policy. 
At a very basic level, it has been argued that the rate at which organizations acquire, 
create and effectively utilize knowledge to produce product and services will become 
the only sustainable competitive advantage for organizations to thrive in the rapidly 
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changing and unpredictable environment (Krogh Georg von and Roos Johan, 1996, 
Roos et al., 1998). Social capital, as an important feature of knowledge economy is 
also seen essential to support organizational learning and creation of new knowledge. 
The social exchange involved in generating innovation (Mulkay, 1972) is not 
something new. However, the knowledge economy which is featured by continuous 
knowledge creation and application has further enhanced the role of social capital 
which carries tacit knowledge and build upon continuous interactions and trust-based 
relationships (Cooke, 1998). 
Despite various attempts in providing the key themes and indicators of knowledge 
economy, it is pointed out that this concept still needs to be properly understood and 
digested (O'Connor D; Shields R; Ilcan S; Taborsky E;, 2002). An unknown 
proportion of knowledge is implicit, uncodified and stored only in the minds of 
individuals. Terrain such as knowledge stocks and flows, knowledge distribution and 
the relation between creation and economic performance is still virtually mapped 
(OECD, 1996). It is acknowledged that the concept of knowledge economy, as a 
product of social-economic trends and political choice, should be viewed as an 
empirical hypothesis or as a political goal or vision (European Commisions, 2002) 
which is continuously evolving and changing over time rather than a fixed realty. 
What remains as the central debate in the knowledge economy is developing 
knowledge-based competitive strategies. 
1.2.3.2 Knowledge-based Competitiveness 
The development of globalization and changing economic context have shifted the 
traditional competitive notion of `doing everything well yourself' towards a new 
notion of `creating strategic and sustainable competitive advantages' (see Prahalad an 
Hamel 1990, Porter, 1985) based on successful knowledge creation and diffusion 
(Boekema et. al. 2000). At organizational level, the increasing importance of 
knowledge is changing the way firms compete and the sources of competitive 
advantages (World Bank 1998). In order to maintain the competitive advantages, 
firms must invest in creation of more sustainable advantages. This gradually leads to 
the materialization of acknowledge economy, where the competitive edge of many 
firms has shifted from static price competition towards dynamic improvement, 
favouring those who can create knowledge faster than competitors. The new growth 
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theory suggests that a society which arrange itself competently both in the creation of 
new ideas and their productive exploitation is a society which can renew itself and 
prosper (Gemmell, 1997). 
From government perspective, facilitating and support knowledge-based activities 
have become the key agenda for gaining national competitive strategies. The new 
economic development, as noted by Schumpeter (1926), is the outcome of the new 
combinations, i. e. making use of new knowledge, or making use of the knowledge in 
new ways and in his view both types of knowledge creation contribute to innovation 
which in turn leads to economic development. Acknowledging the significance of 
developing knowledge-based competitive advantages requires due considerations 
given to the process of innovation that leads to successful knowledge generation and 
diffusion. It is pointed out that changes in the business environment and economic 
uncertainties have stimulated new business practices that calls for new production of 
knowledge. 
1.2.3.3 The New Production of Knowledge 
Driven by the dynamic nature of knowledge economy, it is argued the new mode of 
knowledge production affects not only what knowledge is produced, but also how it is 
produced, the context in which it is produced, the way it is organized, the reward 
system it utilized and the mechanisms that control the quality of that which is 
produced (Gibbons et. al 1994). Thus the new production of knowledge is different 
from the traditional meaning of knowledge in a number of ways. 
First of all, traditional production of knowledge tends to be generated within a 
disciplinary, primarily associated with scientific inventions. However in the changing 
economic context, the fast and dynamic changes in practice results in the need of 
developing new production of knowledge that can combine the complex needs and 
application of new knowledge. Secondly, traditional knowledge production is 
disciplinary and characterized by homogeneity. It is hierarchical and tends to preserve 
its form; Whereas new production of knowledge is transdisiplinary and characterized 
by heterogeneity. It is more hierarchical and transient. This means the production of 
new knowledge no longer occurs only inside disciplinary boundaries. It also occurs in 
the interstices between established disciplines, through the cross-fertilizations 
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between disciplinary areas, and through the diffusion of instruments and procedures 
which affect the practice of research in often remote areas. 
Finally, while the traditional production of knowledge still remains important in 
developing specific disciplinary knowledge, new production of knowledge emerges 
along with traditional with new attributes in the context of knowledge economy. The 
fast changing business environment and increasing demand of customers, companies 
need to develop new product which can meet the complex needs of customers. 
Developing new product will require knowledge from a broader range of 
considerations rather than from a single perspective. Thus companies need to 
collaborate with other actors and incorporate various interests into the innovation 
networks in order to develop new knowledge. 
The importance of generating knowledge-based competitive advantages through new 
ways of production forms the core element of knowledge-based innovation, in which 
knowledge is understood in a broad sense involves not only scientific knowledge, but 
also the learning generated in the process of innovation (Lundvall B-A. and Borras S., 
1997). The essential ingredient of knowledge-based innovation, as Gibbson et. al 
(1994) note that it is neither the science of the universities nor the technology of 
industry that drive the innovation process, rather it is the collective actions and 
interactions of a wide range of innovation actors through networks. 
1.2.4 Challenges of Knowledge-based Innovation 
Reviewing on exiting literature suggests that the success of developing knowledge- 
based innovation has been challenged in many ways due to dynamic nature of 
knowledge economy and the new way of knowledge production. Among the diverse 
issues that have been analyzed in relation to the creation of knowledge-based 
innovation, it is identified that innovation challenges for knowledge creation are from 
three main aspects: dynamic information processing; complex knowledge 
infrastructure and process of coordination. 
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1.2.4.1 Dynamics of Information Processing 
The first challenge of developing knowledge-based innovation rests on the dynamics 
and diverse information in the knowledge economy as a result of the development of 
information and communication technologies. The capacity of developing innovation 
is now highly dependent on the ability of accessing information and knowledge 
(Huggins R., 1997). In the innovation process, access to accurate and up-to-date 
information has always been important. The evolution of information technology has 
made the exchange information much faster than ever before, thus reduced the cost of 
gathering and disseminating knowledge. 
The richness of information has on one hand helped to provide a wide range of 
sources of innovation. On the other hand, it has brought about the challenges for 
innovation actors in terms of the skills of organizing data appropriately as well as the 
ability of identifying and select relevant data. Difficulties occur as to how to manage 
the amount of information available, and how to select information that is only 
relevant to the technologies and products that companies are seeking to develop. 
Increasingly, this means the connection of different databank and linking different 
organizations in order to access to different expertise. Thus while managers involved 
in the innovation process have to manage across organizational boundaries and extend 
their responsibilities to deal with the external environment. 
1.2.4.2 Complex Knowledge Infrastructure 
Another key challenge is related to the complex knowledge infrastructure generated 
from the institutional and organizational relations within innovation systems. 
Creation of knowledge based competitive advantage results not only from the 
resources but also from the creative combination of resources and resourcefulness 
where resourcefulness consists in the ability and skills to configure these resources 
(Porter M. E., 1990). Establishing and enhancing the knowledge infrastructure is seen 
essential in terms of providing relevant resources for firms to innovate, which 
becomes the key agenda for the knowledge-based innovation. 
The changing nature of knowledge in the new economy induces changes in the 
configurations of knowledge infrastructure. Previous innovation studies have focused 
either on pure scientific invention in the university laboratory or heavily on firms 
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because the firm is the main repository of productive knowledge in capitalist 
economies (Cooke and Morgan, 1998). However such views might not be applicable 
in the new production of knowledge where knowledge infrastructure not only 
involves traditional public institutions, such as national research centres and 
universities, but also new forms of organizations, such as business support agencies 
and professional consultancy services etc. 
The new knowledge infrastructure has created the challenges in terms of managing 
new patterns of relations and developing new ways of communications emerged from 
the complex institutional and organizational interactions and networks. 
1.2.4.3 Problems of Coordination 
The ability of coordinating the process of interactions networking is seen as crucial in 
knowledge-based innovation. (Rice R. E. and Grant A. E. and Schmitz J. and Torobin 
J., 1990, Liebeskind J. P. and Oliver A. L. and Zucker L. and Brewer M., 1996, Castilla 
E. and Hwang H. and Granovetter E. and Granovetter M., 2000, Huggins, 1998, 
Saxenian A., 2000, Biemans W., 1992). However observations and empirical research 
have shown that coordination appears to be problematic in the dynamic networking 
context. It is identified that the problem of coordination is mainly associated with two 
key factors: uncertainties from the knowledge economy and diverse interests and roles 
of innovation actors. 
Uncertainty and increasing complexity with respect to the technology and market are 
the key nature of modern innovation process (Dosi, 1998; (Mytelka and Smith, 2002, 
Rosenberg, 1982)). Individual firm capacities are certainly important in researching 
and developing new technology to gain competitive advantages in the turbulent 
business environment. Many work has addressed the importance of collaboration 
through networks in reducing risks and uncertainties. It is argued that embedded 
relationships developed through networks can take advantage of specialized assets, 
skilled labour, and spillover of knowledge. These resources sharing and information 
exchange activities also have resulted in external scales of economies and improved 
the competitive advantages of the firm substantially (Soh and Roberts, 2003, Cohen 
and Fields, 1999). The sources of uncertainty also come from the unpredictable 
outcome of innovation. The new production of knowledge by its nature shows that the 
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success of innovation is determined by many factors rather than a single act. 
It is argued that diverse interest and different roles of innovation actors in the 
innovation networks have also caused difficulties of coordinating the process of 
innovation (Bijker et al., 1987). It is no doubt that effective networking requires actors 
establishing shared understanding on innovation problems and developing solutions 
through collective actors. However, misunderstanding may occur when individual 
actors are motivated by self-interests associated with different institutional norms. 
The diverse interests of innovation actors are manifest at not only organizational and 
institutional level, but also at operational and individual level when innovation tasks 
are organized across organizational boundaries. 
1.2.5 Summary 
The section provided a comprehensive understanding the notion of knowledge-based 
innovation, which is the focus of current research project. It started by reviewing the 
traditional approach of innovation and the theoretical assumptions underlying the 
models. It is noted that innovation has been shifted from the liner model to a dynamic 
process where multiple links, networks and collective actions are playing significant 
roles in knowledge creation. The system approach and social network of innovation 
were introduced and the influences of macro institutional infrastructures and micro 
social and organizational process were elaborated and explained in order to 
understand the key nature of knowledge-based innovation. 
Critically reviewing current literature shows that the key driver for developing 
knowledge-based innovation comes from the desire of creating sustainable 
knowledge-based competitive advantages in the fast changing global market. It is 
noted that in the changing economic context, the ways of knowledge generation and 
diffusion has shifted from traditional science based inventions towards new 
production of knowledge which emphasizes knowledge sharing and collaboration 
across various disciplines as well as the context of knowledge application. However 
the new business practice and changing processes of innovation have raised 
significant issues for developing knowledge-based innovation in terms of accessing 
and evaluating dynamic information, managing complex interactions and 
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relationships within innovation networks at multi levels and developing appropriate 
coordination mechanisms. 
Despite various innovation challenges imposed by the process of knowledge creation, 
the significance of knowledge-based innovation in generating economic growth has 
been widely recognized and reinforced by the success of a number of high 
performance regions and significant knowledge intensive activities conducted within 
those regions (Saxenian A., 2000, Castilla E. and Hwang H. and Granovetter E. and 
Granovetter M., 2000, Gordon and Kimball, 1998), which has inspired growing 
interests in studying knowledge-based innovation in a regional context. 
1.3 Regional Focus of Knowledge-based Innovation 
The issues of territorial configuration in enhancing learning process and knowledge 
creation have been argued by many scholars and policymakers The regional focus of 
knowledge-based innovation to the great extent is associated with the increasing 
suspect that specific spatial arrangement of economic activities into geographical 
agglomerations might also in itself somehow influence the creation of knowledge, and 
consequentially, economic growth (OECD, 1999). It is argued that despite several 
excellent studies of dynamics of individual regions, the role of regions in the new age 
of knowledge-based global capitalism remains rather poorly understood (Cooke and 
Morgan, 1998). This section attempts to explore the importance of regional basis for 
knowledge creation and diffusion and the key issues related to successful 
development of regional innovation. 
1.3.1 Importance of Regional Innovation 
The role of region in transforming the old economic activities into the new knowledge 
economy through mobilizing and improving its assets base has been widely 
recognized (Storper, 1992; De Vet, 1993; Florida, 2000; Cook, 1998,2001,2004; Acs 
2000; (Chaiton A; Dibbits T; Paquet G; Roy J; Wilson C;, 2002, Fornahl D. and 
Brenner T., 2003). The networks created as a result of globalization and information 
technology has enabled regions to be successfully integrated into global flows of 
information and knowledge, replacing space of places by space of flows (Castell, 
1989). Region has seen as an important context of innovation for a number of reasons. 
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First, the development of multi-level governance particularly in EU means that 
countries are less able to play the dominant role in national industry, regulation and 
competition policy in the way as they did before (Begg and Mayes, 1993). Especially, 
the increasing fund on regional economic development by EU indicates that regions 
are seen as play a significant role in the knowledge economy through the 
implementation of science and innovation policy. 
Second, the increasing competition from globalization force companies rethinking 
their R&D strategies for innovation and seeking to integrate local skills, knowledge 
and regional advantages such as regionalized supply chains, with existing innovation 
strategies. (Saxenian, 2000, Smith, 2000; Acs, 2000; Florida, 2000). Evidence shows 
that industrial clusters and trade flows in general, particularly technological trade 
flows occurring at the most localized (Jaffe A. B. and Trajtenberg M. and Henderson 
R., 1993, Dalum, 1995). It is identified that spatial proximity and networks are crucial 
in determining the outcome of firms' activities (Krugman, 1995). The networks 
between firms go beyond the mere exchange of goods and services and include social 
capitals where relevant information is shred (Todtling and Kaufmann, 1999) This 
brings about the exploitation of the dynamics relative advantages of a given territory 
(Heraud, 1994) and regions have become more important bases for specialized 
externalized industrial activity. 
Thirdly, there has been growing interests in studying the relationships between 
knowledge incentive activities and geographical arrangements. The argument is in 
particular focused on types of knowledge within innovation in relation to the 
importance of geography (Maskell and Malmber, 1999; (Asheim and Gertler, 2005). 
Innovation has been seen to be increasingly based on interactions between firms 
(customers, suppliers and customers), knowledge providers (research institutions), 
public agencies (technology transfer centers, regional development agencies) and 
other intermediary organizations (chambers of commerce, venture capitalist, business 
information centres). As these interactions and links are often embedded in the 
regional context, innovation thus is based on the development of trust relations within 
the interactive networks and access to relevant information. Since trust is not widely 
accessible and is embedded in the social interactions (Cooke and Morgan, 1997; 
Molina-Morales et. al, 2002), region can provide a platform in which actors may 
30 
establish through proximity relations through face-to-face contact (Saxenian, 1994; 
Chaiton et. al 2002). 
Finally, although the system approach of innovation was first introduced at national 
level (Lundvall B. -A., 1992) which reflects the national impact on innovation 
dynamics, it is argued that the existence of regional socioeconomic and institutional 
peculiarties influencing the endogenous mechanisms of knowledge incubation, 
production and diffusion is often better understood at a regional level (Santos, 2000). 
Important elements of the process of innovation tend to become regional rather than 
national. The trends are most important in the science-based and high-technology 
industries (Krugman, 1995). Although national innovation system still play an 
important role in supporting and directing processes of innovation and learning (Acs, 
2000), the globalization and regional system of innovation might be interpreted as 
processes which weaken the coherence and importance of national system (Lundavall, 
1988, Lundvall B. -A., 1992). 
The significance of region in shaping innovation process has made regional 
innovation system one of the central themes of innovation studies. 
1.3.2 Regional Innovation System (RIS) 
Despite the tendency of research into geographical concentrated innovation activities, 
the concept of regional innovation is a relatively new one since it was first introduced 
in the early 1990s (Asheim and Isaksen, 1997, Cooke, 1992, Cooke, 2001, Cooke, 
1998a) following the concept used by Freeman (1987) when he studied the Japanese 
economy and examined the national innovation system. The study of RIS derives 
from various attempts in explaining the success of emerging economies based on 
industrial districts and regional clusters in the 1990s (Beccatini, 1990, Molina- 
Morales et al., 2002, Boschma, 1999, Porter, 2000, Enright, 1995). The fundamental 
argument underpinning these studies is that the development of interactive relations 
between firms and regional knowledge infrastructure is the key for generating 
innovation capacities. Therefore regional innovation system can be thought of 
institutional infrastructure supporting innovation within the production structure of 
the region (Asheim and Cooke, 1999). 
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Reviewing on the existing literature of RIS shows that the concepts have been studied 
by various communities of researchers who have divergent views on what RIS should 
be and how it can be developed to upgrade the knowledge base of the region, improve 
the competitiveness of firms and enhance regional innovation capacities. Some 
focused on the broad review of institutional links at the strategic and policy level 
within the regions (Benz and Furst, 2002, Fromhold-Eisebith and Eisebith, 2005, 
Gebhardt et al., 2004), whereas others consider the RIS should include all parts and 
aspects of the economic structure and the institutional set-up affecting learning as well 
as searching and exploring (Lundvall, 1992). The central concerns emerging from 
these studies are (1) why innovation capacities between regions are different? (2) how 
RIS support the innovation activities within the region and developing innovation 
capacities? The attempts to address these concerns lead to different focuses on the 
relationships between the role of region as a geographical location, innovation actors 
and the network feature of the RIS. 
1.3.2.1 The Spatial Configuration 
The spatial configuration focus on the role of region as a geographical territory and 
social bounded structures in providing and shaping the innovation activities of firms 
operating within the region. 
Many empirical studies have been conducted in the successful knowledge based 
regions such as Silicon Valley, the `Third Italy' and other high performance regions 
(Simmie, 1998; Saxenian, 1991,2000) identified that the'key factors in determining 
the success of the innovation and competitiveness of firms located within the region 
are, as referred by Asheim (2005), the territorially embedded regional innovation 
system where firms base their innovation activities mainly on localized learning 
processes stimulated by geographical, social and cultural proximity. However this 
approach is criticized by its over-emphasize on the social embedded relations within 
the core regions and high-tech industries and lack considerations on the role of formal 
institutional infrastructure within the regions. In addition, it is hard to identify whether 
the proximate relations are resulted from active interactions and collaborations 
between firms in high-tech industries which are located within the core regions, or 
merely a distinguishing factor related to the historical and cultural conditions 
embedded within the region. Simmie (1998) points out that that these characters are 
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not common in all high-tech clusters or other innovative regions and there is little 
explanation on how and why innovation arises in the first place. Similar views are 
also expressed by Storper (1992) who argue that the process of innovation rests on an 
extraordinary complex variety of institutions, social habits, ideologies and 
expectations, whereas the social structures are seen to be bound to specific regions. 
The sporadic nature of such studies may result in the inconsistency of using the 
conceptual tools across different studies and applying in a different context (Wiig and 
Wood, 1997). 
Whilst the social and embedded learning process through informal interactions within 
the RIS has been well addressed in the literature of innovation, it has been argued that 
the formal institutional relationship within the region should not be ignored. Asheim 
(2005) points out that in certain regions where formal systems of learning play an 
important role in determining the outcome of innovation. Such RIS is characterized 
by a more planned approach through policy intervention and strong institutional 
infrastructures such as R&D institutes, vocational training organizations and other 
local organizations involved in firms' innovation processes. 
The geographical aspect of RIS discussed above reflect the point made by Lundvall 
(1992) that an innovation system is a set of relationships (formal or informal) between 
entities or nodal points involved in innovation. It is therefore important to understand 
the role of region as a geographical location in providing an environment that is 
conductive to interactive learning and facilitating such process through formal 
institutional arrangement. 
Whilst economists seek to explain the diverse innovation activities and economic 
performance through examining different characteristics of regions, regional 
geographers turn to analyze innovation activities in different industries and identify 
how RIS is created to support the knowledge bases embedded in the region. 
1.3.2.2 The Innovation Actors, Activities and Knowledge Base 
Although both theoretical concepts and empirical evidence support the view that the 
more knowledge-intensive the economic activity, the more geographically clustered it 
tend to be. The question of how RIS can be developed to support and enhance 
knowledge creation activities and develop innovation capacities remains central 
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debates of innovation studies. In stead of concentrating on the analysis of the 
systems, researchers seek to tackle this question argue that RIS vary due to the 
differences of industrial knowledge base, individual firm strategies and the absorptive 
capabilities of innovation firms within the region (Asheim and Coenen, 2005, 
Cockburn I. and Henderson R., 1998, Cohen W. M. and Levinthal D. A., 1990, Lim, 
2000). 
Based on the investigation of various industrial sectors and the knowledge sources 
and the analysis of the process of knowledge creation, Asheim and Gertler (2005) 
distinguish between two different types of industrial knowledge bases: `analytical' 
and `synthetic'. It has been widely acknowledged that the process of knowledge 
creation needs a dynamic interplay between, and transformation of, tacit and codified 
forms of knowledge as well as a strong interaction of people within organizations and 
between them (Nonaka and Takeuchi, 1995). It is argued that the analytical and 
synthetic knowledge bases will entail different mixes of tacit and codified knowledge 
as well as different codification possibilities and limits. The synthetic knowledge base 
prevails in industrial settings where innovation takes place mainly through the 
application or novel combination of existing knowledge and the innovation process 
for industries with a synthetic knowledge base tends to be oriented towards the 
efficiency and reliability of new solutions, or the practical utility and user-friendliness 
of products from the perspective of customers. In contrast, the analytical knowledge 
dominates economic activities where scientific knowledge is highly important and 
where knowledge creation is often based on formal models, codified science and 
rational processes. knowledge inputs are often based on reviews of existing studies, 
and knowledge generation is based on the application of widely shared and 
understood scientific principles and methods, knowledge process are more formally 
organized (e. g. R&D departments) (Asheim and Gertler, 2005). 
The distinctions between different industrial knowledge bases have certainly provided 
useful implications for designing an effective regional supporting structure according 
to the different innovation needs of industries. However, innovation capacities of 
firms are not only influenced by the environment in which they interact and perform, 
but also associated with other factors such as firms' own strategies, capacities of 
implementation and abilities of learning. 
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Todding (1992) indicates that regional firms may adopt different innovation strategies 
in accordance with the sector specialization as well as their functional and 
organizational characteristics. In the comparative study of regions within Europe, 
Todtling (1999) further identifies that the strategies of firms engaging in the 
innovation process is also influenced by the level of trust relations with collaboration 
partners and the level of competences within firms. In addition, the ability of firms to 
interact and access to relevant information, assimilate it and apply it to commercial 
ends may be different (Cohen W. M. and Levinthal D. A., 1990) which in turn affect 
firms' demand for innovation and attitude for cooperation (Saxenian, 1994: Cooke & 
Morgan, 1998). The absorptive capacity of firms to innovate does not only depends 
on the direct interactions with external environment, but also depends on the internal 
communication and abilities of information process within the firm (Cohen W. M. and 
Levinthal D. A., 1990). What's more, it is argued that innovation is more than 
technological changes, organizational changes, which often occur along with new 
product introduction and development (Edquist, 1997; Dosi, 1988), the ability of 
firms to adapt new organizational practice is different. 
From this perspective, the focus on the innovation actors and their activities form an 
important part of studying RIS, which embodies diversity of institutional actors and 
relationships, complex networks of firms, business support organizations, universities, 
R&D labs and government agencies etc. It is through the complex interactive 
networks of innovation actors that the RIS can be constructed and developed. 
1.3.2.3 The Networks Support within RIS 
If the distributed networks and the interdependency relations between innovation 
actors are seen as an important aspect of RIS, the key issue is how networks function 
during the process of innovation and how they are established and maintained for 
knowledge creation and innovation capacity building. 
The studies of networks within RIS is largely underpinned by the proposition that (1) 
In the era of globalization and knowledge economy firms need to pay attention to 3Cs 
(concepts, competence and connections) during the innovation process (Kanter R. M., 
1989); (2) innovation and learning occur in various kind networks where different 
actors become involved (firms, knowledge providers such as universities, government 
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agencies, technology transfer centres etc., other public / private support organizations) 
(3) networks through local institutional relations and information contacts within the 
region have significant impact on the performance of innovation (Acs, 1990, Acs et. al 
1993; Acs, 1996; Jaffe et. al 1993). The current literature on the network approach of 
RIS spans various academic disciplines such as sociology, social psychology, 
organizational behaviour and business strategy, which make it difficult to reconcile 
the relations between networks and innovation. 
The significance of network support lies in its benefit of helping innovation actors 
access to relevant information, which has been considered as an important local 
condition for innovation (Smith Lawton, 2000). It is argued that the benefits resulting 
from the network support within the region include the forms of resources and the 
knowledge that collaborative alliance provide to entrepreneurial firms (Powell and 
Grodal, 2005, Baum et al., 2000). It is argued that the success of a startup firm is 
highly dependent upon the networks in obtaining resources (Larson, 1992). This point 
is further developed by Baum, Calbrese and Silverman (2000) who investigated 142 
biotechnology firms founded in Canada and claimed that network efficiency defined 
as the diversity of information and capabilities per alliance, showed a large positive 
effect on the number of biotech patents. 
However, how to access to relevant information will depend on the nature of the 
information and the relationships between institutional relations. For instance, some 
information is available for public, whereas others such as special licensing 
arrangements or patent etc., need to be exploited within particular institutions, such as 
university or national laboratories. Information as `free good' (tacit knowledge) is 
available through informal networks and interactions (Owen-Smith and Powell, 2004, 
Brown and Duguid, 2002). Although to establish and develop a sound knowledge 
networks is important to provide information for innovation purpose, it is noted that 
the nature of the demand for information owing to region is also important (Smith 
Lawton, 2000). Particularly in the technological oriented innovation culture, whether 
the region can provide information for different types of firms and sectors associate 
with their innovation activities remain a critical issue. Creating robust system of 
institutional support through networks has been seen as important (Best M., 1990) in 
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terms of stimulating and implementing innovations through government coordination 
of a wide range of actors from public and private sectors including business support 
organization, training agencies and financial institutions offering capital support for 
firms etc. which play an important role in terms of offering professional advice on 
information, labor force in the market and capital support for firms to conduct 
innovation activities in the region (Todding and Kaufmann, 1999). In addition, the 
role of government is increasingly seen as an essential part of regional innovation 
system by providing `rules of the games', organizing principles during the process of 
innovation (Hodgson, 1988, Edquist and Johnson, 1997). 
Despite of the benefit of network support within the innovation system, it is argued 
that the network itself could become the barriers of developing new sources of 
information. There is an inherent danger of `lock-in' owing to the homogenization of 
`world views'(Grabher, 1993). The established institutional norms may become an 
obstacle to adjust or change for knowledge sharing and innovation activities. It is 
clear that generating regional innovation capacities has been linking with different 
variations deriving from the specific regional context, the organizational practice of 
innovation as well as local institutional network support and the effect of these 
variations has on the process of knowledge creation. Because of this complexity, 
creating an effective knowledge-based innovation system requires a deep 
understanding on how these variations from different dimensions interact for 
knowledge generation and diffusion. Managing the diversified issues and dynamic 
interactions needs to develop the capacities of learning at regional level. 
1.3.3 Learning Region 
Knowledge economy requires a new kind of region. The central point of learning is 
that regions are becoming the focal points for knowledge creation and learning in the 
new age of capitalism ((Morgan K., 1997, Boekema F. and Morgan K. and Bakkers S. 
and Rutten R., 2000, Simmie J., 1997, Florida R., 1995). Learning region, as Florida 
(2000) argues, function as collectors and repositories of knowledge and ideas, provide 
an underlying environment or infrastructure which facilitates the flow of knowledge, 
ideas and learning. 
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In the model of learning region, sustainable advantage based in knowledge creation 
and the governance systems is featured by network organization and mutually 
dependent relationships. Institutions should not be treated as isolated actors, rather 
they should be considered as a dynamic process of institutionalization in which the 
social capital such as informal relationships and trusts play a key role (Florida, 1995; 
Morgan, 1997). Pratt (1997) points out that learning region is a particular structured 
combination of institutions strategically focused on technological support, learning 
and economic development that may be able to embed branch plants in the regional 
economy, hence cause firms to upgrade in situ rather than to relocate away from the 
region. Therefore, to develop the knowledge economy, regions must adopt the same 
principle of organization, ie. the knowledge creation and continuous learning. Linking 
to the learning region to the importance of the context of regional innovation, Florida 
(2000) stresses the importance of role of learning region in promoting an environment 
that is required for knowledge-intensive organization to flourish. A learning region 
should also facilitate information sharing within the region and integration to the 
global economy. 
Another key feature of learning region, as Lundavall and Johnson (1994) indicate, is 
cooperative networks. Because firms are increasingly chosen in order to enhance their 
learning capabilities through networking with other firms, horizontal communications 
patters and frequent movements of people between posts and departments. Schon 
(1960) identified a number of factors in terms of the `network roles' for enhancing the 
learning capabilities. 
e Systems negotiation - the middleman who sensitizes others to system- 
guidance issues; 
9 Underground manager - maintains and operates information personal 
networks to keep system coherence; 
9 Manoeuvrer - mobilizes internal resources to shift projects in new directions ; 
9 Broker -mobilizes external resources to smooth transactions requiring trust; 
" Network manager - provides resources needed for such networks to function 
in the `official' system; 
" Facilitator - provides interface relations with distinctive `regional enterprises'. 
38 
Schon's view takes the analysis of learning outside traditional focus of organizational 
learning which is focused on individuals and organizations and into the broad 
innovation context in which actors interact through networks. Therefore, the role 
played by individual actors within the networks is crucial in developing relevant 
learning experiences. 
Cooke and Morgan (1998) further argue that one of the outcomes of effective learning 
is changing in a person's or organization's capability or understanding. As Eraut 
(1996) points out, learning is more than simply the acquisition of information. 
Learning takes place in the process of interaction between what we know and bring to 
a situation and what perceive to be new about the situation (Piaget, 1971). Learning as 
an important process of knowledge creation has been manifested in high performance 
regions through various empirical studies. Whilst new patterns of innovation has 
emerged which has brought about new ways of organization and communication 
processes, this will require tremendous energies and effort of innovation actors to set 
in motion the necessary resources for developing effective learning. 
1.3.4 Summary 
The new age of economy and the shift towards localized knowledge intensive 
productions and processes have brought region as the focal point of generating 
knowledge-based innovation. This section sketched the importance of geographical 
configuration of economic activities conducted by key innovation actors - firms, 
universities and government agencies etc. It is argued that region plays a significant 
role in shaping the innovation capacities of firms and industries through both formal 
institutional network support and informal relations embedded in the social and 
cultural context of the region. Three key aspects of RIS have been described and 
discussed in order to identify the key factors related to the uneven distribution of 
innovation activities across different regions. It is argued that RIS may vary due to 
different spatial configuration, the strategies of innovation actors and forms and 
processes of network support within the region. In addition, the support provided by 
RIS also depends on the different industrial knowledge bases within the region. In 
order to manage the dynamics of knowledge-based innovation in the regional context, 
39 
the notion of learning region was introduced and explained in terms of how learning 
provides critical inputs required for successful knowledge creation. 
Despite continuing effort in researching the development of knowledge-based 
innovation, there has been lack of a conceptual framework that can be used to 
incorporate different aspects of innovation practice and organizational changes and 
analyze the critical issues involved in the process of knowledge creation at regional 
level. In particular, the implications do these dynamic features identified in successful 
regions have for less-developed regions when adopting knowledge-based innovation 
strategy remains unclear. One way of understanding these dynamics is through the 
Triple Helix networks of university-government-industry in the process of innovation. 
1.4 Triple Helix of Knowledge-based Innovation 
The recognition of knowledge-based innovation through collective actions and new 
production of knowledge has broken the classic approach of innovation at individual 
firm or organizational level. Knowledge-based innovation in so far has been 
associated with various models and frameworks where new patterns of innovation for 
knowledge generation and diffusion are the central point of discussion. The concept 
of Triple Helix (TH) has been invoked as an important expression of the emerging 
patterns of innovation through analyzing the relations of university-government- 
industry (Etzkowitz H. and Leydesdorff L., 2001, Leydesdorff L., 2001, Sutz J., 2001, 
Shinn, 2002; Inzelt, 2004; Sadd, 2005; Marques, 2006; Baber, 2001 ). 
In this section, the Triple Helix relations of university-government-industry as an 
important conceptual framework will be explored and the key arguments will be 
critically examined in developing knowledge-based innovation. 
1.5.1 The Concept of Triple Helix 
Recent literature on studying knowledge-based innovation has been associated with 
the concept of Triple Helix of university, government and industry relations 
(Etzkowitz H. and Leydesdorff L., 2001, Leydesdorff L., 2001, Sutz J., 2001, Shinn, 
2002; Inzelt, 2004; Sadd, 2005; Marques, 2006; Baber, 2001). The core elements of 
TH are surrounding the new patters of innovation in relation to economic growth and 
the focus of the analysis is based on the interactive relations of university- 
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government-industry. 
The Triple Helix model, which was founded by Etzkowitz and Leydesdorff, 
compensates the limits of traditional linear approach of innovation where theoretical 
and practical issues are explored within a separate institutional sphere (namely, 
university and industry) with the emphasis on the impact of the transformational 
changes across institutional boundaries between university, government and industry, 
which are viewed as the key player of knowledge-based innovation. The central 
argument is that university, government and industry that were differentiated with 
each other as a condition for the constitution of modernity are now intersecting with 
each other to create unique institutional configuration (Baber, 2001) for developing 
knowledge-based innovation. 
It is argued that in the knowledge-based innovation, changes occur within and 
between the institutional spheres of university, government and industry (Etzkowitz 
H. and Leydesdorff L., 1997). Universities are taking the role of business and become 
more entrepreneurial oriented and act as consultants ((Etzkowitz, 2004). Industries are 
involved in more research in new technology development through the establishment 
of research centres. Government are pushing interactions between university and 
industry through designing and implementing innovation programmes and acts as 
business organizations ((Etzkowitz H. and Leydesdorff L., 2001)). As a result, 
networks are created among the three institutional spheres in common projects aiming 
at developing economic growth and knowledge-based innovation. New initiatives 
arise from these networks become source of innovation. New organizational 
arrangements and new channels of interaction become as important as the creation of 
physical devices in speeding the pace of innovation. 
As Etzkowitz (2003) suggests that instead of focusing only on the potential for 
product development from individual technologies, there is broader concern with 
creating an infrastructure for innovation in innovation through the construction of 
hybrid regime that involved academic, industrial and governmental partners. Four 
stages have been identified in the emergence of a Triple Helix innovation model 
(Etzkowitz, 2003). These stages include 
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" The internal transformation in each of the helices; 
" Influence of one helix upon another; 
" Creation of a new overlay of trilateral networks 
" Organizations from the interaction among the three helices 
A recursive effect of Tripl Helix networks both on the spirals from which they 
emerged and on the larger so iety. All the four stages indicate that process of each 
sphere in adapting its new role while performing existing roles, also creating new set 
of relationships whilst maintaining existing networks. The changing relationships 
between university, government and industry are shown in figure 1.1 
Tri-lateral networks an d Hybrid Organizations 
Figure 1.1 Triple Helix Model of University-Government-Industry relations. 
(Etzkowitz, 2003) 
The Triple Helix relation of university-government-industry as a useful analytical 
model has captured the new dynamics of knowledge-based innovation in terms of 
both content and process. There are a number of positive narratives provided by the 
Triple Helix approach of knowledge-based innovation. 
First of all, the TH states that new roles of innovation actors which are emerged from 
the transformational changes between and within the institutional spheres during the 
process of interactions. University, government and industries are taking each other's 
role and boundaries between institutional spheres become blurred in the process of 
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interaction. Secondly, the TH concept implies a strong interest among the three 
institutional spheres for knowledge generation and economic growth. Therefore the 
common interest for collective learning link individual actors together and create 
interactive innovation networks. Thirdly, cooperation between university, government 
and industry is perceived as essential for the success of knowledge-based innovation. 
Innovation is generated and evolved from the continuous interactions and networking 
between the three spheres. As Gebhardt et. al (2004) point out the interaction among 
university, industry and government is the key to improving the conditions for 
innovation in a knowledge-based society. Networks among the institutional spheres 
increasingly provide the source of innovation rather than any single driver. New 
knowledge is produced as well as circulated within the three institutional spheres. 
Finally, based on the observations and empirical evidence collected from the 
successful regions, the concept of TH denotes that economic growth is a result of 
effective interactions and cooperation networks between university-government- 
industry. 
Although the strategic value of TH concept has been widely acknowledged as a model 
of knowledge-based innovation which highlights the core elements and subjects at the 
heart of the economic growth, the conceptual framework presented by TH needs to be 
critically examined, in particular to what extent the theoretical arguments of TH 
model can be applied outside the high performance region from which it is are derived 
needs to be explored. Exploring the implications of TH concept requires a further 
understanding on the transformational relations of university-government-industry. 
1.5.2 Transformational Relations within Triple Helix 
The first critical issue highlighted by TH is the reorganization of the transformational 
changes and knowledge flow within each institutional dimension of university, 
government and industry, and the impact of mutual interactions in reconstructing their 
new roles during the process of innovation. Thus it is important to understand the 
changing relationships and roles played by each institutional actor in the knowledge- 
based innovation 
The changing university-industry relations can be seen driven by the following 
developments: 
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" Increasing demand for new knowledge, skills in response to the new economy 
(Nonaka and Takeuchi, 1995); Lundavall, 1997) and grasping competitive 
advantages (Porter M. E., 1990) 
9 The increasing importance of scientific knowledge as sources of innovation 
and economic advantage in science-based industries where the lags between 
scientific discoveries and industrial applications appear to have shortened, and 
the boundaries between science and technology are becoming blurred 
(Gambardella 1995; Powell and Owen-Smith 1998; Gray, 1999). 
9 The development of new production of knowledge with new way of 
organizing process of innovation through collaborations between university, 
academics and industry (Gibbons et. al, 1994; Cohen and Levinthal, 1990, 
Cockburn and Henderson, 1998; Howells, 1996) 
" The changing structure of government, and a great diversity of bodies have a 
stake in the governance of territory and the delivery of public services 
(Tomaney, 2000) 
" The changing nature of industrial development which is reflected by the 
decline of traditional sector and emerging new sectors (Charles, 2003). 
The changing relations between university-industry also denotes a significant shift in 
the relationship away from the older liner model of one-way knowledge transfer 
which firm is perceived as the repository of the knowledge, to an interactive model of 
two-way knowledge exchange between the two systems (Cooke and Morgan, 1998) 
because both sides contribute to ongoing processes of competence creation, 
knowledge acquisition and knowledge transfer (Newlands D., 2002). One of the key 
evidences of the changing university-industry relation is the emerging role of 
university as knowledge institution in creating wealth and economy (Gunasekara, 
2005, Asheim and Coenen, 2005, Etzkowitz, 2004, Gunasekara, 2004, Newlands D., 
2002, Sutz J., 2001, Goddard J., 1994, Goddard J., 1999). For instance, In the UK, the 
government policy statement has particularly focused on the role of higher education 
in underpinning economic vibrancy within a context of support for innovation. The 
DTI/DfEE White Paper on Enterprise, Skills and Innovation states that: 
`The role of our universities in the economy is crucial, They are poiverfirl drivers of 
innovation and change in science and technology, the arts, humanities, design and 
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other creative disciplines. They produce people with knowledge and skills; They 
generate new knowledge and import it from diverse sources; and they apply 
knowledge in a range of environment. They are also the seeded for new industries, 
products, and services and are at the hub of business networks and industrial clusters 
of the knowledge economy. ' (DTI/DfEE, 2001) 
The role of university in regional innovation has also been paid increasing attention in 
terms of providing human capitals and shaping the social and cultural dimensions of 
economic development. Successful innovation in those perceived as knowledge- 
intense sectors increasingly require a greater variety knowledge across different 
scientific disciplines and functional areas, and the connectedness within and among 
them (Liebeskind et. al., 1996; Shan et. al., 1994; Owen-Smith and Powell, 2003). The 
role of university in developing successful technology-based clusters is evident in a 
number of high technology regions through the establishment of spin-off firms 
(Lawton Smith, 2003). 
The transformational relation between university and industry is also manifested in 
the interdependent relations established between academia and firms based on mutual 
interests. For instance, the motivation behind the university commercial activities, as 
argued by Thursby et. al (2000) are the increased willingness of professors to patent 
their inventions without a shift in the type of research itself or a much more 
fundamental change in the type of research to be more commercially oriented. 
Empirical research shows that not only do university researchers work in cooperation 
with industry, but frequently university research produces knowledge or processes 
that are spin-off from their institutions or have the right sold to private sector 
companies who then develop the technologies. 
From industry perspective, it is argued that the innovation strategies within industry 
have also changed with the increasing demand for new knowledge. According to 
Cooper et. al (1995) and Newlands (2002), firms are keen to purchase output of 
academic research for two reasons: first universities contain publicly subsidized 
academic researchers, so private costs are absorbed at the public expense; second, 
university is better placed to take on the risk of intensely original research which 
would otherwise impose costs on business if they had to anticipate the burden of 
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failure. Evidence also shows that productivity of firms having partnerships with 
universities are higher than those who do not have the partnerships. Firms involved in 
research universities in particular earn substantial benefits in increased productivity, 
profitability and innovation (Coopers & Lybrand (USA). 1995). The changing 
relationships between university-government-industry has also led to a transformation 
of the organizational arrangements within government designed to assist innovation, 
collaboration and consortia in and across industrial sectors and the construction of 
hybrid organizations to facilitate interactions, information exchange and collaborative 
innovations between (Etzkowitz H. and Kemelgor C, 1998; (Robertson, 1999; Gray, 
1999). 
Although the discussions are focused on different perspectives of innovation policy, it 
is clear that traditional role of government in innovation policy is seen shift from 
designing, planning and monitoring towards the facilitating and engaging with 
academic research and industrial production during the process of knowledge 
development. On one hand, government acts as the source of contractual relations that 
guarantee stable interactions and exchange (Leydesdorff, 2004); On the other hand, in 
order to manage the programme effectively, government managers need to collaborate 
with programme participates, exchange resources and negotiate values ((Rhodes 
R. A. W., 1997 (a)). The active role of government in developing knowledge-based 
innovation also helps policy makers to understand and learn from the dynamics and 
insights of the broad landscape of innovation, thereby to develop new policies that 
address the issues raised during the process of knowledge-based innovation 
(Nauwelaers, 2000, Mytelka and Smith, 2002, Benz and Furst, 2002). 
Despite the described changes of university-government-industry relations and a 
number of many studies on the external orientation of university has been described 
by a number studies ((Gulbrandsen and Smeby, 2002, Langberg, 2002, Benneworth, 
2001) relating to the commercialization activities, close examining existing literature 
shows little evidence on what are the differences of the roles playing by university, 
government and industry in developing knowledge-based innovation comparing with 
their traditional roles. Jensen (2002) reported that even researchers want to break 
through the traditional boundaries and step into the new economy, the new roles are 
challenged during the interactions with TH partners. The key question is to what 
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extent actors from different institutional sphere shift from their traditional role 
towards the new roles described by TH model of knowledge-based innovation. 
1.5.3 Critical Issues of Triple Helix 
The emphasis of the transformational relations in developing knowledge-based 
innovation implies that economic growth is a result of the collaboration and 
interactions between university-government-industry. In another word, TH is a key 
indicator of knowledge economy. Although the TH relation of university-government- 
industry is supported by empirical evidence from in a number of successful high 
performance regions, the concept and propositions of TH is challenged from a number 
of perspectives: 
First of all, the linking between economic growth and university-government-industry 
relation has raised the question of whether knowledge-based innovation can be 
achieved through the creation of collaborative relations of university-government- 
industry in the regions. In another word: is TH model a driving force for developing 
knowledge-based innovation, or simply a feature of the high performance region 
which have been identified in the successful knowledge economy? Whilst cooperation 
is observed as the key feature of TH model of knowledge-based innovation, the core 
elements of innovation system, such as regional government, trade associations, 
chambers of commerce, labour unions and the like are very often part of the problem 
of generating new practice based on cooperation (Morgan and Nauwelaers, 2003) 
Secondly, one of the key features emphasized in the transformational relations of TH 
is cooperation between university-government-industry for the common interests of 
developing knowledge-based innovation. The underlying assumptions are that the 
cooperative relations already exit in the first place and knowledge flows automatically 
between the institutional spheres. The willingness for cooperation between 
institutional partners has been underestimated. Empirical evidence clearly suggests 
that academics and firms are motivated by different objectives when collaborating for 
innovation projects. The key question is how cooperation relations are established and 
how innovation actors are motivated to interact for knowledge creation by self 
interest. 
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It should also be noted that despite various government policy in addressing the 
important role of university in contributing to the knowledge economy. In a very real 
sense, higher education is evolving from a loosely federated system of colleges and 
universities serving traditional students from local communities to a knowledge 
industry (Duderstadt, 1997). academic debates on reshaping university as a key part of 
the knowledge production system in regional economies (Charles, 2003; Audretsch, 
2005; Gunasekara, 2005), the strategic intention of encouraging proximity relations 
between university and local industry through knowledge spillovers is to some extent 
hindered by the university's orientation of building up global focus through its 
internationalization strategies, which is now one of the high priority for universities. 
In addition, although social and institutional theories are viewed as important concept 
underpinning the TH concept and networks among the institutional spheres 
increasingly are addressed as the key source of innovation from which new 
knowledge is produced. As established previously, that traditional innovation is built 
upon physical infrastructure whereas new innovation practice is based on social 
capital - that is, a relational infrastructure for collective actions 
based upon trust, 
reciprocity and disposition to collaborate for mutually beneficial ends (Storper, 1995, 
1997). However, what has been unclear within the TH concept is to what extent the 
institutional proximity and cooperation relations have an effect on the operational 
practice that leads to successful knowledge generation and diffusion. 
Further more, the institutional interactions also lead to new communication processes 
between university, government and industry, which traditionally has its own 
communication structure and process which is not easy for outsiders to interpret 
(Etzkowitz H. and Leydesdorff L., 2001). Challenges occur when innovation actors 
from different institutional context work together to develop new knowledge. 
Innovation actors not only have to understand the norms, culture and languages from 
different context, but also have to interpret institutional languages in a meaningful 
way. In addition, the content of communication may have an effect on the channels of 
communication between institutions due to different nature of technology (Colyvas 
et. al 2000). In particular managing cultural differences between organizations remains 
significant challenges for innovation actors (Etzkowitz and De Mello, 2003, Saad, 
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2004). 
Finally, the pre-conditions for implementing TH has been raised as an important issue 
when analyzing the practice of knowledge-based innovation, particularly in less 
favoured regions where there is lack of relevant resources in terms of institutional 
infrastructure (Jensen and Trgrdh, 2004) and cultural conditions (Saad, 2004), how 
interactive networks can be established and supported in the local context remains 
critical for the success of knowledge-based innovation. 
The critical issues sketched above have pointed to the needs of further examining the 
dynamics of knowledge-based innovation in a different regional context. As Shinn 
(2002) indicates, the issues surrounding how university-government-industry relations 
have changed, are changing and are likely to have change in shaping new knowledge 
production will require more in-depth case studies and analysis, in particular attention 
needs to be paid on how transferable is the high performance model associated with 
successful regional knowledge economy to a less favoured region and what 
implications does this have for innovation actors, the process of interactions and 
knowledge generation at a regional level. 
1.5.4 Implementing Triple Helix in a Regional Context 
Despite many research on knowledge-based innovation models, it is argued that there 
are still significant gaps between theories and practice, particularly in the area of less 
favoured regions (Morgan, and Nauwelers, 2003) where there has been problems of 
translating policy intentions of knowledge-based innovation policy into operational 
practice through fostering collaborative networks between innovation actors 
(CURDS, 2004; Benz and Furst, 2002; (Jensen and Trgrdh, 2004). Although the 
adoption of policy does not guarantee success (Stevens et. al, 1980) and it is too early 
make a judgment on impact of the these innovation policies in terms of generating 
innovation capacities, the successful implementation of the innovation programme 
needs to consider a number of perspectives: 
As Morgan and Nauwelers (2003) point out, lack of capacity for cooperation between 
core elements of innovation system is the key issue within less-developedregions. 
Such structural weakness, argued, it can be improved through the creation of 
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agreement-reaching and cooperation-enlisting mechanisms to promote the growth of 
innovative linkages and more dynamic networks. However, cooperation is easier said 
than done. The implementation of innovation has to take into account of the dynamic 
roles and interests of innovation actors involved in the `overlapping spheres' and 
`network interfaces' as a result of the transformational relations of university- 
government-industry (Etzkowitz and Webster, 2000). Managing such complex 
networks requires collective endeavor and new ways of engagement with a variety of 
internal and external actors in the innovation process, spanning the private and public 
domains (Lam A., 2004). The key challenge for managers in TH networks is how to 
connect diverse interests and even conflicting roles in which new innovation practice 
and organizational routines are developed and new knowledge is generated. 
The pre-condition for implementing knowledge-based innovation has been 
emphasized in TH concept. The cultural routines underlying the institutional inertia 
are as much a part of the regional problem as any conventional economic factor 
(Morgan and Nauwelaers, 2003). Thus implementation of the innovation policy needs 
to consider the historical and political process of the institutional relations within the 
region and identify barriers of developing collective actions and interactive networks. 
Interactive networking between institutions requires `unfreezing' of the traditional 
attitudes towards its development paths and modes of actions in response to changes 
in order to generate paradigm changes for knowledge creation in the region (Benz and 
Furst, 2002). 
Designing and implementing knowledge-based innovation is different from building 
up physical infrastructure within the region. New innovation practice through 
collective actors is increasingly based on social skills and expertise in building up 
relationships and managing expectations of diversified innovation actors at both 
strategic and operational level. In addition, during the process of knowledge-based 
innovation, a large part of the transfer of knowledge from academia to industry tends 
to be tacit and uncodified and requires the bench-level engagement between academia 
and firms which are characterized as two communities with divergent norms, 
incentives and modes of communications (Zucker et. al, 2002). Knowledge is always 
produced under an aspect of continuous negotiation and it will not be produced unless 
and until the interests of the various innovation actors are included (Gibbons et. al, 
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1994). Implementing knowledge-based innovation involves individuals work closely 
to establish trust and shared understanding to ensure the appropriation of new 
knowledge (Edward et. al 2004). Managing expectations and knowledge flows within 
and across institutional spheres remain a big challenge for the success of 
implementing innovation policy. 
Policy doesn't implement itself, and policy needs to be activated in the sense of being 
put into action (Barrett and Fudge, 1981). If scholars are to achieve an understanding 
of the differentiation between `policy promises' and `policy products', the focus of 
research should be shifted from designing knowledge-based innovation models or 
innovation policies towards the analysis of the process of innovation policy 
implementation, the role of actors involved in creating new innovation practice and 
the processes in which innovation capacities is generated (Schofield J., 2001) 
1.5.5 Summary 
This section provided a critical review on the concept of Triple Helix which has been 
regarded as one of the important model of developing knowledge-based innovation 
through the managing the relations of university-government-industry. The key 
features of TH which are derived from the high performance regions are highlighted 
and analyzed with focus on the transformational relations of university-government- 
industry. Critical review of TH concept identifies a number of theoretical gaps which 
need to be further examined and addressed through empirical research. 
Finally, the need for exploring the implications of TH in a different regional context is 
discussed. Due to different interests and roles of innovation actors, historical 
conditions and dynamic institutional and organizational processes of innovation, the 
implementation of TH model of knowledge-based innovation is far more complicated 
than the prescribed contour of successful regions. The structural weakness for 
cooperation is addressed as the main deficiency in less favoured regions that hinders 
the ability of generating innovation. Therefore role of TH model in fostering 
cooperative relations between key innovation actors is essential for knowledge 
creation and diffusion. 
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1.6 Conclusion 
This chapter sets up the strategic context for developing knowledge-based innovation 
from three perspectives: what is knowledge-based innovation, how knowledge-based 
innovation is generated and how to understanding process of generating knowledge- 
based innovation. The importance of knowledge in the changing global business 
environment has been highlighted with the emphasis on the changing patterns of 
innovation from traditional liner approach towards new way of innovation through 
collective actions. In particular, the new production of knowledge is viewed as an 
expression new innovation practice which addresses the importance of interactions 
and innovation linkages between traditional separate institutions. New patterns of 
knowledge creation and dissemination also create challenges for innovation managers 
in terms of coordinating information flow and effective innovation networks. 
The tacit nature of knowledge points to the importance of spatial configuration in 
developing proximity relations between innovation actors and facilitating interactive 
innovation networks. It is for this reason that region is brought into the center of 
discussions for knowledge creation. The regional focus of knowledge-based 
innovation is also inspired by the leading example of those successful knowledge 
regions and the increasing pressure on less-developedregions in developing strategies 
for generating innovation capacities and economic growth. However the analysis of 
regional innovation system reveals that the process of generating innovation is 
underpinned by different sources of variations including the spatial configurations, 
diversified self-interests of innovation actors and necessary network support within 
the region. Differences in the theoretical focus have no doubt resulted in variations in 
understanding the dynamics of knowledge-based innovation. In addition, the impact 
and roles of actors from individual institutional domain tends to be overemphasized 
within the innovation networks. It is for this reason that the notion of TH is introduced 
as a way of understanding the dynamics of innovation process through innovation 
linkages between university-government-industry. 
The nature and content of TH have been reviewed and examined with a particular 
focus on the prescribed transformational relations of university-government-industry 
in the knowledge economy and the positive narratives that are derived from the 
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successful innovative regions. Although the TH concept have certainly offered 
valuable strategic insights relating to creating knowledge-based innovation through 
fostering cooperative relations of university-government-industry, there are several 
critical issues which need to be addressed. The central argument surrounding the 
critiques of TH is: can knowledge creation be designed through the creation of 
cooperative relations of university-government-industry? 
The most significant point is how the prescribed transformational relations of TH, 
manifested in the successful regions, can be fostered and managed in less-developed 
regions where the pre-conditions for collaboration appears to be problematic. Close 
examining the TH concept further points to a number of implementation issues when 
innovation programmes are designed to promote the growth of collaborative effort 
and interactive networks between university, government and industry in the regional 
context. Despite the strategic values of TH concept, how transferable and valid the 
propositions of TH are in a different regional context remains unclear. In particular, 
the appropriateness and effectiveness of TH concept has not been addressed within 
the existing literature. 
It is this point that the next chapter will turn to in order to provide a conceptual 
framework that move beyond the strategic framework of TH and concentrating on the 
processes in which innovation capacities are generated through establishing and 
maintaining effective innovation networks among a wide array of institutional and 
organizational actors. The research focus thus is oriented towards three key questions 
during the implementation of TH model of knowledge-based innovation: 
" How cooperative structure of TH is established and networks are formed to 
reflect the intention of partners for knowledge-based innovation? 
" How innovation networks are organized and performed through collective 
actions and to what extent the interactive networks help to foster trust relations and 
facilitate information flow thereby generating innovation capacities? 
" What are the key challenges facing managers involved in implementing TH 
model of knowledge-based innovation and how these challenges can be managed 
appropriately for the effectiveness of TH? 
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Following the overview of the strategic context of Knowledge-based innovation and the 
examination of a number of key theoretical frameworks underpinning the development of 
KBI, this chapter turns the attention from the strategic context of KBI into the specific 
operational settings and identifies the process of implementation through Triple Helix 
networks to generate new knowledge and enhance innovation capacities. 
It is noted that although networks have been addressed as important for innovation and 
knowledge creation, the existing literature on innovation networks tend to focus either on 
the structural linkages of networks that are exemplified by statistical modelling, or the 
relationships between organizations or individuals that are underpinned by social 
theories. The meaning of networks becomes ambiguous due to lack of differentiations on 
the types of networks and the level of interactions within networks when discussing 
innovation as conduct of networking. Chapter 2 aims to explore the networking issues by 
focusing on the following perspectives: 
First, in order to understand the process implementing Triple Helix networks, the 
question of how strategic and institutional relations are formed need to be explored. 
Section 2.2 will introduce the notion of policy networks, which is adopted as a means of 
strategic intention to assist the establishment of initial institutional collaborative relations. 
The impact of the policy network on defining institutional roles, nature of relations and 
setting operational context of networking will be explored. 
Second, forming strategic relations does not necessarily entail smooth operations of 
innovation activities unless it is activated through effective interactions and 
communications at operational level. Section 2.3 will investigate the key networking 
activities performed during the operational process of innovation and analyze the 
coordination mechanisms during the network operation. 
Section 2.4 will deal with a number of practical concerns during implementation 
processes and how to manage the challenges emerged in the dynamic interactions of 
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networking. Finally, a theoretical model of implementing Triple Helix networks will be 
elaborated in Section 2.5 and the implications on empirical focus of the research will be 
highlighted. 
2.2 Forming Triple Helix Networks 
Network as a means of organizing and achieving strategic objectives has been widely 
discussed in the literature of policy implementation, innovation studies and managing 
transformational changes involved public-private spheres (Burns and Stalk, 1961; 
Camagni, 1991; Howell, 1996; Harris et. al, 1999; Malecki, 2000; Pittaway, 2004; 
Harmaakorpi, 2005). New knowledge production and increasingly prevalent notion of 
knowledge-based innovation have further emphasized the significance of networking in 
generating innovation capacities through knowledge exchange between organizations and 
individuals (Powell et. al, 1996, Ahhenas et. al, 1995; Lam A., 2004; Miles and Snow, 
1986; Swan and Scarbrough, 2005). 
It has been noted that the central concern of Triple Helix framework is the institutional 
relations between university, government and industry in configuring the process of 
knowledge production, however, how the institutional relations are formed and to what 
extent the nature of the relationships and the role of each institutions have an effect on the 
process of knowledge production have been paid little attention. This section will 
examine the nature of the institutional networks within Triple Helix and explore how 
institutional relations are established and reinforced through innovation policy networks. 
2.2.1 The Study of Network in Innovation 
Network as a metaphor has been widely studied in innovation literature and the meaning 
of networks has been interpreted in different ways. Close examination of the literature 
reveals three common themes: 
" That network as as an object and pre-fixed setting, such as ties and assemblages 
(Granovetter 1973,1982, Burt 1992 Hansen 1999, Marsden and Campbell 1984, 
Uzzi, 1997). The studies tend to focused on the analysis of the structural 
properties of networks and the depth and degree of intensity of connectedness in 
terms of the degrees of `closeness' associated with the established networks. At 
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the dyadic level of networks, theories have arisen around both extremes of the tie- 
strength concept, with research finding advantages to both strong and weak ties 
(Levin et. al 2002). 
The focus of network as social relationship (Thompson GF., 2003; Aldrich and 
Whetten, 1981; Nohria and Eccles, 1992). The interactive nature of networks 
offers another register to consider the kinds of connections that are set up and 
what sort of relationships are thereby invoked. The basis of such relationships 
may include roles, individual persons, organizations, affection, friendships, 
kinship, authority, economic exchange, information exchange etc. The main 
reasons identified for forming network relations include sharing information 
(Cross and Sproull, 2004; Burt 1992), interdependence (Crozier and Friedberg, 
1980), solving complex problem (Hutchins 1991; Lave and Wenger, 1991) and 
knowledge transfer (Levin and Cross, 2004) 
" Network is interpreted as a conduct or action (Alliez, 1996;; Harmaakorpi and 
Melkas, 2005; Camagni, 1991; Pratt, 1997) for achieving individual 
organizational strategy such as product development (McLoughlin, 2001; Harris 
et. al., 1999) during the process of organizational or product innovation. Network 
in this context is equivalent to `networking' or collective actions for implementing 
strategies and policies (Friend et. al, 1974; Kickert and Klijn, 1997; Bogason, 
1998) 
Networking has been increasingly regarded as important tool for managing the dynamic 
changes and complex relations during the process of knowledge creation and innovation. 
Hay and Richards (2000) point out that all decisions to participate in networks are in 
some sense, strategic - as, indeed, is the very process of networking itself. If aspiring 
network managers, network initiates and hardened network participants, adopt a strategic 
approach to networking then, in seeking to understand the networking, it is the important 
to give due consideration on issues surrounding how network is initiated, formed, 
operated and adapted to achieve the strategic agenda. Thus studying the innovation 
networks within Triple Helix needs to take into considerations of both strategic and 
operational networking. 
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2.2.2 Triple Helix as Innovation Networks 
One of the distinguishing features of Triple Helix model is the strategic orientation of 
reinforcing institutional interactions between university, government and industry in 
generating innovation capacities. In contrast to the traditional liner model of innovation 
either through technological push or marketing pull, the three institutional partners 
(university, government and industry) involved in Triple Helix innovation networks have 
to interact and negotiate with other two in order to gaining resources, knowledge and 
support which are core for generating innovation capacities. Triple Helix as a strategy for 
creating knowledge-based innovation is not only reflected in the government innovation 
programmes which call for collective actions between university and industries, but also 
embodied in firms' innovation strategy. 
Although the strategic intention of Triple Helix is reflected through promoting 
institutional relations and interactions, relationships cannot be established unless 
networks are activated and performed both at various levels within in the organizations. 
In this respect, policy networks play an important role in initiating and facilitating 
interaction processes between institutions (Friend et. al, 1974), creating and changing 
network arrangement for better coordination (Scharpf, 1978; roger and Whetten, 1982) of 
institutional strategies. 
Policy networks have been considered as a way of coordinating strategies of actors with 
different goals and preferences with regard to a certain problem or initiative through the 
formation of stable patterns of relations between interdependent actors which take shape 
around policy problems and / or policy programmes (Klijn E. -H. and Teisman G. R. 
(1997), Kickert J. M. Water. and Klijn Erik-Hans (1997). The development of various 
innovation policies focusing on the development of university-industry interactions 
clearly shows the strategic orientation towards solving innovation problem by promoting 
interactive networks between academics, firms and government agencies. However, the 
nature of the institution as patterns of behaviors, norms, routines and established practices 
etc. gives rise to a number of considerations from policy network perspective. 
First, due to institutional dynamics and different roles of innovation actors, forming 
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institutional relations through policy networks need to take into account different roles of 
actors in the policy networks and the institutional power distributed in the networks. For 
instance, Bruijin and Heuvelhof (1997) use `self-referentiality' referring to the norms and 
culture developed in a particular institutional context which might not be understood by 
other actors who have not been operating in the same situation. Because actors operate in 
the network environment tend to use their own languages or similar frame of references 
that fit into their norms. The institutional dynamics also require innovation actors to react 
on the rapid changes of environment and take advantages of emerging opportunities, 
secure new options and resources etc for effective networking. Therefore actors need to 
negotiate rules and different interests of network members. 
Second, networking is not performed at random but operated and structured by action 
channels (Allison, 1997). In order to be successful, innovation actors have to selecting 
network members and creating rules of interactions as network members need to know 
how to interact with each other. Some rules are known and are used consciously, whereas 
other rules are followed unconsciously (Klijn et. al, 1995). Actors involved in networking 
need to be aware of the prevailing rules, because contravening them disrupts the relations 
between actors and can lead to blockades in interaction. In addition, information and 
knowledge of the rules also makes it possible to actively select and interact with the right 
contact within networks. 
Another concern which is raised as crucial in forming institutional relations is the role of 
perception in policy networks. Termeer and Koppenjan (1997) argues that blockages in 
policy implementation through networking are not only caused by conflicts of interests 
and power relations, but equally by the perceptions of the situation of the actors involved 
because actors have their own definition of the world that surround them, which consists 
definition of the problem, their images of other actors in the networks, the nature of their 
dependency upon others and vice versa. Van Twist and Termeer (1991) reinforce this 
view by pointing out that, conflicting perceptions and what is more, the reluctance of 
contestants to adapt their interpretations of the problem situation can be seen as the main 
causes of blockages in the process of implementing policy. 
Managing the conflict of interests requires a full comprehension of the perceptions from 
different actors underlying the process of network formation, in particular how the 
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problem is framed (Dunn W. N., 1981) and valued within institutional norms and context 
(Sabatier P. A., 1988); (Rein and Schon, 1977) and communicated through continuous 
interactions (March and Oslen, 1976). Only when the embedded social process of 
perception is better understood may an appropriate strategies can be developed to 
influence the process of interaction and improve the conditions for interactive 
networking. 
Essentially, the Triple Helix model takes a collective view on the process of knowledge 
creation and investigates on the process of interactions that are initiated and facilitated for 
the purpose of knowledge creation between the actors within the networks. The provision 
of strategic institutional relations within Triple Helix is crucial in terms of offering a 
channel of interaction between innovation actors, such as introducing rules of 
communication and information exchanges etc., which are important for the effective 
implementation of strategies at operation level. In order the achieve the purpose of the 
networks, network mangers need to achieve the goal through identifying and working 
with proper actors and resources, keeping actors committed, defining roles of actors and 
facilitating effective interactions (McGuire, 2002). The interactive networks within Triple 
Helix need to be considered at both strategic and operational levels. 
2.2.3 Challenges of Forming Innovation networks 
Much attention has been paid on the challenges facing innovation actors during the 
process of performing networking. Issues such as building trust relations and shared 
understanding and learning etc. have been put in the centre of networking practice (Chell. 
2000, Hastings, 1996, Harris et. al 1999). Whist managing these issues indeed is crucial 
for the success of networking, the discussions fail to identify the problems and challenges 
embedded in the stage of forming networks, such as: 
Why institutions adopt cooperation strategy and form strategic networks? 
How interactive networks can be achieved through collective actions of innovation 
actors? 
How roles of institutions are negotiated, redefined and adapted in the dynamic network 
environment? 
The main challenges of forming networks at both strategic and operational level are 
manifest in three dimensions: 
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2.2.3.1 From Go Alone to Cooperation 
Forming institutional relations requires actors to agree on collaboration within the 
networks to solve the problem that are identified by innovation partners. However, the 
process of developing a shared vision can be problematic due to different and even 
conflicting rationalities, interests and strategies. Current networking literature has been 
emphasized too much on the manager's behaviour on network building and undermined 
the purpose of forming networks, which is to the great extent pertinent to organizational 
and institutional context. The key challenge is how to demonstrate `mutually beneficial 
solutions' of collaborative networks (Agranoff R. I., 1990) so that various actors' 
viewpoints are included in the purpose of the networks and the individual purpose as well 
as the overall network strategy can be pursued in the process of collective actions. 
In other words, actors must be prepared to shift their thinking `individually' from single 
organizational perspective to `collaboratively' with other actors and achieve collective 
action requires the recognition of common interests from network participants. The 
commitment of network members may be fleeting if the key stake holders and network 
members perceive little benefit from the network partnerships. Therefore, actors not only 
have to identify and enroll with proper resources, but also keep other network participants 
committed, defining roles of actors and more importantly facilitating effective 
interactions among actors. (McGuire, 2002). 
2.2.3.2 The Problem of Collective Action 
March and Olsen (1989) argue that many complex patterns of behaviors are based on the 
use of `standard operating procedures', i. e. rules concerning appropriate behavior. This 
means the decision for cooperation lies in a variety consideration of routines. This view is 
supported by Axelrod (1981) who argues that cooperation does not necessarily have to be 
either `taught' or `imposed'. Rather it may evolve over time through interactions as actors 
become used to one another. Actors are able to build consensus and agree on the mutual 
adoption of rules. The challenge is how these rules can be created and fostered for the 
need of collective action. Although trust is considered as important as the basis of forging 
cooperative relationships, Axelrod (1981) argues that the foundation of cooperation is not 
solely based on trust, but also the durability of the relationships involved, i. e. actors have 
to contact each other repeatedly and frequently. 
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What's more, in the networking context, a single central authority, a hierarchical ordering 
and a single organizational goal no longer exist. And no actor possesses power to 
determine the strategies of the other actors (Kickert et. al, 1997). Resources are distributed 
over various actors who are interdependent on each other in order to mobilize resources 
for joint action. There is no single dominant actor who can impose its will on others, 
therefore steering the flow of resources and mobilizing joint actions within networks 
become the key task for network managers. Management activities are directed to a 
greater extent at improving and sustaining interaction between different actors involved 
and uniting the goals and approaches of the various actors (Kickert and Klijn, 1997). It is 
argued that the interdependency is the main reason that causes interactions between 
actors in order to seek information, finance, cooperation and support etc. (Klijn, 1997). 
However to what extent such interdependency at strategic level is translated into practice 
has been paid less attention. Hay and Richards (2000) argue that policy makers are 
situated in a strategic context with perceived strategic interests which might conceivably 
be advanced through network participation. Whether these actors would continue to think 
of such perceived desires as representative of their `true' interest were they in fact 
realized can only ever be an empirical question. In this sense, `interdependency' which is 
regarded as the basis of joint action to some extent only denotes the strategic intention or 
anticipated scenarios for policy implementation. 
2.2.3.3 Complexity and Uncertainly 
Implementing innovation through networks is unpredictable and complex. Not only are 
many actors involved but actor's preferences change in the course of interaction (Klijn, 
1997). As a result, network managers cannot predict in advance what outcomes are likely 
to occur. What's more, because the process of implementation is an outcome of joint 
actions of actors from different organizational context, the question is to what extent one 
actor takes into account of other's strategy and reflects on its own. If all actors act 
strategically, not all the consequences of their actions could be acknowledged or 
recognized in current and future actions (Giddens, 1984). This means there is a great deal 
of uncertainly about the consequences and impact of actors' behavior. 
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The challenges of forming networks are also pertinent to the established institutional 
rules and procedures. These rules and procedures are vested in the complex institutional 
interactions through policy networks, people are reluctant to change and adapt new rules 
and procedures. Thus it is difficult to promote interaction and activate new practices. 
Existing institutional arrangement will also block the solution of new innovation 
problems and the acceptance and implementation of new policy (Kickert et-al, 1997). 
Finally, managing new patterns of behavours and practices imposed by multi-layers of 
engagement and different perceptions of actors also require more attention paid on how 
to organize and performing networking tasks in the dynamic environment. 
2.2.4 Summary 
The central concern of this section is how innovation networks are formed for 
knowledge-based innovation. Although many have argued that innovation network is 
formed based on common objectives between collaborative partners in terms of sharing 
knowledge and generating innovation capacities. Little attention has been paid on how 
the roles of individual partner within collaborative relations are defined, negotiated and 
shaped during the process of network formation. The policy orientation of developing 
knowledge-based innovation that is reflected by the Triple Helix model need to be 
understood both at strategic and operational level. The role of policy networks in 
facilitating institutional relations at strategic level were explored with particular focus on 
different institutional roles, interests, and perceptions of actors involved in shaping the 
strategic purposes of the networks. The main challenges of forming Triple Helix 
innovation networks were pointed out given the institutional dynamics presented in the 
Triple Helix model. It should be noted that although the intention of Triple Helix 
networks from policy perspective is clear, that is to promote interactions between 
university, government and industry, the strategic intention can be fleeting without 
effective implementation, which requires innovation actors perform and activate network 
relationship to achieve the intended innovation outcome. 
2.3 Implementing Triple Helix Networks 
Forming innovation network structure does not necessarily lead to the activation of 
relationships between network participants and joint actions. How institutional networks 
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are activated into interactive relationships is crucial for the achievement of Triple Helix 
model of innovation. 
This section will explore the implementation of Triple Helix from operational 
perspective and identify the key network tasks that need to be performed by innovation 
actors in order to build up knowledge networks for innovation purpose. Information has 
been perceived as one of the key sources of innovation. However innovation actors are 
facing mounting information challenges posed by the uncertainty and complexity of the 
innovation networks. What information and knowledge are required and how to access to 
the necessary information through various patterns of communication will be reviewed in 
this section. In addition, the process of innovation requires effective coordination. The 
issue of coordination for implementing Triple Helix will be examined and different 
coordination mechanisms for ensuring effective networking will be discussed. 
2.3.1 Activating Innovation Networks 
Innovation networks require activation to ensure channels of communication are open up 
and the relations are maintained (Moore, 1986). Network activation involves initiating 
interaction processes in order to achieve a particular goal (Kickert and Koppenjan, 1997). 
The term activation, according to McGuire (2002) refer to a set of behaviours employed 
for identifying and incorporating the person and resources (such as funding, resources 
and legal authority) to achieve programme goals. In order to activate innovation 
networks, a number of key activities need to be performed by innovation actors. 
2.3.1.1. Selecting Network Participants 
This means managers need to identify and select the key actors who either posses 
decision making power or occupy nodal positions and have wider connections within the 
networks. Friend et. al (1974) suggest that two decisions need to be made during the 
activation of networks: 
First, to decide which link in a network needs to be connected with the exploration of 
decision making issue. It is argued that the success of network activation not only relies 
on who are involved in the networks, but also depends on whether the actors involved are 
willing to invest their time and resources in contributing to the issues concerned, 
decision-making and problem solving process. Notwithstanding the role of the key actors 
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involved in performing networking tasks, those who are not involved in networks might 
not necessarily be less important. As Friend et. al (1974) and Scharpf (1978) point out, the 
success of this activity also depends on the willingness of those who are not involved to 
stand on the sidelines. 
Second, to decide the nature and amount of information that needs to be sent through 
these links. It is noted that the volume of information provided to network participants 
has certain impact on the willingness of actors to participate. As Kickert and Koppenjan 
(1997) argue that the important issue is which information should be given and how 
much. This is particular evident in the context of problem solving process. People are 
more positive towards discussions if alternative solutions are proposed whereas the 
attitude of participants tends to be negative if only one proposal is put forward. 
2.3.1.2 Facilitating Communications and Interactions 
Another key task of activation is facilitating communication between innovation actors 
who otherwise are not able to build up a common understanding on the benefit of 
networking and interacting with each other. Many studies on innovation networks tend to 
be underpinned by the assumptions that network participants have already known the 
benefit of cooperation thereby made decision on participating innovation networks 
without much consideration on the operational rules, means of communication and roles 
of individual actors in the networking process. Crozier and Friedberg (1980) suggest it is 
important that conflict regulating mechanisms are provided to resolve differences of 
opinions. One of the means of facilitating communication is by influencing the role that 
each participant may play and the perception one has about the common purpose of the 
networks (Benson, 1975; Gray, 1989; Lipnack and Stamps, 1994; McGuire, 2002). 
Facilitating interactive networks also requires keeping an eye on means of 
communication (Susskind and Cruikshank, 1987); reducing complexity and uncertainty 
by promoting information exchange (Gray, 1989; Lipnack and stamps 1994); signalling 
which resources are necessary to resolve the conflict and making suggestions on how to 
use them (Moore, 1986); confronting the parties with the perceptions and interests of the 
outside world and endeavoring to make parties enthusiastic about and getting them 
committed to the proposed solutions (Susskind and Cruikshank, 1987). Motivation 
theory suggests that motivated and committed people are likely to be consistent, creative 
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and energetic for the attainment of goals. In order to improve the interactive relations, 
network managers need to develop the ability of `mobilizing behaviours' (McGuire, 
2002) to induce individuals and keep a commitment to the networks. The process of 
interactions is characterized by many `loops' and steps backwards and forwards 
(Agranoff, 1986). The key role of the facilitator is to create an environment and enhance 
the conditions for favorable, productive interaction among innovation actors. 
2.3.1.3 Brokering 
Innovation requires continuous generation of new ideas from various sources. One of the 
important types of facilitation is the role of `brokering'. The importance of brokering 
activity lies in its ability to tap and utilize the diversified ideas, insights and solutions 
which are present within the networks, but which without brokering activity would not be 
mobilized for tackling a problem (Kickert and Koppenjan, 1997). The nature of Triple 
Helix innovation networks is manifest in the continuous interactions and exchanges 
between the university, government and industry. However the innovation capacities, as 
argued, are generated and constructed through the subdynamics of intentions, strategies, 
projects that underlying the institutional relations (Leydesdroff, 2000). Knowing and 
tapping different ideas and information embedded in the dynamic innovation networks 
are essential for knowledge creation. Especially when the uncertainty and complexity 
posed by the dynamic networking environment make it increasingly difficult for 
innovation actors to effectively access, evaluate and utilize information for the purpose of 
knowledge creation. These concerns give rise to more considerations on the differences 
between information, knowledge and innovation networks. 
2.3.2 Information, Knowledge and Innovation Networks 
The success of innovation is highly dependent on information and knowledge which are 
the key successful elements of developing knowledge economy ((Brown, 2002; 
Komninos, 2004; Nonaka Ikujir o, 1994). Every aspect of innovation organization 
depends on information processing of one form or another (Morgan, 1997, Castell, 1996). 
The ability of knowledge creation on one hand relies on the information that actor is able 
to receive from the context in which they are operating, on the other hand, it is associated 
with the abilities of innovation actors to evaluate and assess the information that is useful 
for knowledge creation. Therefore, the process of generating innovation capacities cannot 
be separated from the process of developing and managing information and knowledge 
(Newell et al., 2002) and understanding the process of knowledge-based innovation 
65 
requires the appreciation of three important and inter-related networks: information 
networks, knowledge networks and innovation networks. 
2.3.2.1 Defining Information and Knowledge 
To make a distinction between information and knowledge networks, it is important to 
define the relationship between information and knowledge. The meaning of knowledge 
is often explained through the comparison of the relationships with data and information. 
According to Glisinan (1984), data are simple observations about phenomena; 
information is data that will make a difference, whereas knowledge is information that 
provides guidance for action by describing relationships between means and ends. Data 
becomes information when it is assigned definite relational qualities or quantitative (an 
element of a set or subset). Hunter (1999) also provides a similar taxonomy by arguing 
that data are facts, observations, or measures that have been recorded but not but into 
meaningful context. Information is data that has been arranged in a systematic way to 
yield order and meaning and knowledge is information in mind, in a context which 
allows it to be transformed into action. To explain the meanings by using a metaphor, 
Hunter (1999) put it, a single musical note is data, a series of notes arranged into a tune if 
information and a musician is able to play a tune because of his knowledge. Therefore the 
nature of knowledge itself embodies practice and experiences that are socially embedded. 
Clearly there are many types of knowledge and the concept of knowledge has been 
studied from different perspectives. Nonaka and Takeuchi (1995) in their book the 
Knowledge Creating Company explain how innovation is conducted though knowledge 
creation process through the transfer between tacit knowledge to explicit knowledge. It is 
argued that knowledge can be divided into two broad categories: explicit knowledge and 
tacit knowledge. The former include: 
" Scientific knowledge, that is theoretically grounded and publicly reproducible 
knowledge used to transform material and social process; 
" Knowledge defined as intellectual property such as patents, copyrights, 
trademarks etc. 
" Routinized knowledge, sometimes designated as `information' or `data' that can 
be gathered, aggregated, marked and disseminated by various means and through 
various institutional routes. 
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The other kind of knowledge, tacit knowledge refers to something that cannot be 
explicitly codified but which rests very much in implicit personal or institutional 
practices (Polanyi M., 1967). 
O'Connor et. al (2002) further explains the nature of knowledge by suggesting knowledge 
is an analytic operation on information. It is argued that knowledge is mediated process 
generalization and can be understood as an evolving synthetic or cultural consciousness. 
This operation should be understood as an interpretive rather than descriptive process. In 
this respect, the context of information becomes important (Carey, 1991, Agrawal A. and 
Henderson, 2000; Tidd, 2001; Brown and Duguid, 2002, O'Conor et. al, 2002; Molina- 
Morales, 2002; Dankbaar, 2004; Amaravadi et. al, 2005). 
2.3.2.2 Information, Knowledge and Innovation Networks 
The network approach towards information and knowledge is more than a description of 
the flow of information and the differential availability of information. It is an expression 
of the knowledge that influences the capability of individual actors, with more 
information leading to more relations (Kogut et al., 1993). Based on this understanding, 
Kogut et. al (1993) distinguish between information and knowledge networks as: 
`.... information networks consist of identifying who will co-operate and who has what 
capabilities. ', whereas `knowledge networks not only consists of information but also of 
the know-how regarding cooperation'. This view is supported by Karlsson (1994), who 
argues that knowledge is in fact the effective exchange of qualified information and 
presupposes communication or direct face-to-face contacts between individuals. Comor 
(2002) argues that information does not become knowledge as a result of some kind of 
innate and progressive mechanism through which the more information we have, the 
better our decision will be(Comor E., 2002). These are shaped by socialization processes 
involving various institutions, organizations and technologies that mediate norms of 
thought and behaviour (Comor E., 2002). It is when information about one context is 
integrated with information about other context, that this expansion-within-generalization 
becomes knowledge to the actors working in those different contexts. 
Johansson (1991) further argues that innovation networks proceed from information links 
between developer, user and other actors in a knowledge networks whilst innovation 
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networks revolve around the development of new technical solutions, new equipment and 
knowledge in contact-intensive interaction. The technology transfer and 
commercialization activity within Triple Helix networks between university-industry are 
clearly a demonstration of the configuration of information, knowledge and innovation 
networks. Such network configuration is further illustrated by Charles and Howells 
(1992) who identify the different content involved in information, knowledge and 
innovation networks. It is pointed out that: 
" Information transfer - comprises data, documentation, software, standards etc. 
9 Knowledge transfer - requiring an understanding of the origins and potential 
impact of technology or processes, skills know-how and relevant policy issues 
and the ability to adapt the diffuse innovation 
" Hardware transfer - broadly interpreted as the transfer of devices, equipment, 
parts, materials and entire information system. 
Therefore innovation networks should be understood as originating from the creative 
combination of know-how through knowledge networks that are supported by flow of 
information. Notwithstanding the acknowledgement that knowledge is more than 
information (Hunter, 1999; Dretsk, 1981; Nonaka, 1994; Davenport, 1998). The ever- 
expanding information is being made available doesn't necessarily mean that we are 
becoming more knowledgeable than before. The dynamic nature of knowledge itself and 
the networks associated with new knowledge production has sparked the growing 
interests and debate on how the process of networking is coordinated. 
2.3.3 Coordination Mechanisms 
One of the major concerns of performing Triple Helix innovation networks is how to 
tackle the problem of collective actions of innovation actors from different institutions. 
Innovation networks are considered as successful if they facilitate and promote 
cooperation and prevent blockages which obstruct cooperation through effective 
coordination. Various coordination mechanisms within innovation networks have been 
developed by theorists (Bellini N., 2000; Klijn E. -H. and Teisman G. R., 1997; Bruijn J. A. 
de and Heuvelhof E. F. ten., 1997; Chisholm D., 1989; Davids G., 1995). However the 
growth of interests in the concept of coordination has not yet been accompanied by a 
clear definition (Petters B. G., 1998). It is pointed out that coordination itself is 
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multifaceted and can be approached from many different angles (Sanchez, 2000). This 
section will explore a number of key dimensions of coordination in the networking 
context. 
2.3.3.1 Coordination through Interaction 
Traditional ways of control and coordination has been associated with hierarchical 
structure and direct command between actors (Kochen and Deutsch, 1980). However 
within the horizontal and flat network structure, traditional command and control are no 
longer appropriate (Chisholm D., 1989). It is argued that the degree of coordination in the 
networking context is associated with how actors interact with each other within 
networks (Petters B. G., 1998). Proximity relations that are developed through networking 
is an important feature of most innovation process (Cooke, 1998). The link between 
social networks and innovation is evident through collaboration between firms during 
new product development activities (Edward et. al 2004). For example, in the regional 
innovation context, resources to create innovation and knowledge sharing are often 
centered in science parks consists of business clusters around universities or large R&D 
companies. The nature of the partnerships and innovation networks often takes an 
informal rather than formal way. Therefore the network coordination mechanism to the 
great extent relies on quality of relationships developed within innovation networks based 
on effective interactions and communications. 
Uncertainty and increasing complexity are the key nature of modern innovation process 
(Dosi G., 1988). Therefore social interaction through networking has been recognized as 
an important facilitator in the process of innovation (Burt R. S., 1992). Innovators do not 
work in a vacuum, they are embedded in networks of social relations. 
Social influence has been argued to play an important role in network governance. For 
instance, Jones et. al (1997) identifies four social mechanisms in coordinating network 
relationships: restricting access to exchanges, macro-culture, collective sanctions and 
reputation which act to coordinate and safeguard exchange. Hofstede (1994) argues that 
high performance can be achieved through control only if it has influence on how things 
are done, control without support is an extremely blunt weapon. It is the linkages between 
members and the degree of interdependence between each other that cause outcomes of 
the network (Thorelli, 1986) 
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2.3.3.2 Building Trust Relations 
Analyzing social aspect of coordination points to the need of thinking about trust 
relationship, which has been seen as a key enabler of cooperative behavior in the 
networking environment (Granovetter, 1982; Holland, 1998; Handy, 1995; Kramer and 
Tyler, 1996; Harris, 1998; Nandhakumar, 1999; Sarker et. al 2003; Dodgson, 1996; Lane 
and Bachmann, 1998; Gossling, 2004). Despite of increasing attention from management 
researchers, the notion of trust is argued to be the most difficult concept to handle in 
empirical research because of the diverse definitions of trust used in each discipline and 
multitude of functions it performs in the society (Misztal B. A., 1996). 
The origins of trust enabled transactions between strangers to be more predictable and 
more reliable and usually involved an institution as a medium against which the 
transaction took place (Knights et. al 2001). Trust has not only become regarded as an 
important coordination mechanism (Bradach and Eccles, 1989), but is increasingly being 
viewed as a precondition for superior performance and competitive success in the new 
business environment (Ring an van de Ven 1992, Sako, 1992), in particular, the social 
context and expectations are recognized as important in the process of developing trust 
between individuals and organizations. Granovetter (1982) argues that trust relations 
embedded in particular social relations and the obligations inherent in them. Thus 
common values and norms of obligation can develop in a long-standing relationship 
where trust was initially created in an incremental manner but where value-consensus 
emerges from the relationship. 
Nandhakumar (1999) analyze trust from personal relationship aspect and points out that 
personalized trust relationships are essential for maintain networking relations and such 
relationships are normally established through face to face interactions and socialization. 
In terms of forming trust relationships, the issue of space and working across 
organizational and geographical boundaries are emphasized. It is argued that trust 
relationships may be based on the abstract structures between innovation actors when 
collocation is impossible. However, to maintain trust requires continuing reproduction 
through the interactions between network participants (Nandhakumar J., 1999). In this 
sense, creating conditions and constructing opportunities for such interaction between 
innovation actors becomes the key for coordinating effective knowledge networks. 
Trust as an intangible asset is seen as the basis for knowledge-sharing (Newell et. al , 
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2002). The intangible assets, or referred as social capita embedded in the network process 
is crucial to facilitate cooperation and coordination (Sabel C. F., 1990) and learning and 
exchange where interdependence between innovation actors that generates an innovative 
system or an innovation cluster (Simme, 1999, Feldman et. al, 2005; Acs 2000). Creating 
these intangible assets requires quite deliberate action on the part of firms and public 
agencies (Cooke and Morgan, 1998) 
2.3.3.3 Strategic Leadership 
Despite social aspect of control based on interactions and trust-based relationships, it is 
point out that the use of purely social mechanisms of control is limited when the network 
is global and complex, an inspirational leadership is required to enhance motivation and 
commitment in the network organization ( Poole et. al, 1999; Pettigrew, 2000c). Shifting 
to a more flexible, adaptive and locally responsive organization did not imply giving up 
tight control of operating process, rather, the new network form of organizing demands 
even tighter controls that, at the same time, enabled flexibility and fostered innovation 
(Applegate L. M., 1999). This requires leadership in building up formal frameworks and 
incentive systems as additional control mechanisms to coordinate between groups in the 
network. 
The strategic leadership is undoubtedly important in defraying excessive ambiguity and 
complexity (Pettigrew, 2000a). The achievement of the mission depends on the shared 
understanding and mutual support. Hackman and Walton (1986) argue that in the process 
of networking, it is important that goal is infused with a sense of mission, which makes 
the uniqueness of organization clear, gives direction to efforts to meet the goal, and 
energizes members to give their utmost. The effectiveness of networking is determined 
by the capacity of actors to demonstrate leadership in interactions by devising new 
options, speaking out for them to their organizations and in addition by succeeding in 
getting their organization to keep to the agreed procedures (Kickert and Koppenjan, 
1997). 
However, the diffusion of the network organization in the innovation process may 
militate against the effective exercise of leadership. Gordon (1994) makes the point that a 
limitation of the interactive organizational form is diffusion of responsibility across 
networks of actors. There is also a question of whether in the fast changing environment 
network members have sufficient time to attend to a leader or develop a sense of mission. 
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It is believed that strong and inspirational leadership is needed for an interactive 
organization to be effective. This implies that the facilitator role may often extend beyond 
merely assembling and coordinating units to providing leadership (Poole et. al, 1999). 
Facilitating interactions for knowledge creation not only needs to create consensus 
between actors regarding a joint course of action, but also needs to establish support for 
these ideas. And this requires leadership qualities and also the commitment from network 
participants. It is argued that the success of coordination within network context largely 
depends on the quality of leadership and the commitment power possessed by the actors 
involved (Kickert and Koppenjan, 1997). 
What's more, it is pointed out that in the networking context leadership will shift from 
focus primary on what is visible and tangible, to mapping the invisible territory, i. e. to 
develop a deeper level of knowing, a deeper level of awareness (Author et. al, 2002). As 
Winslow (2002) puts it, `the more we learn from each other, the closer we work. ' 
2.3.4. Summary 
The central concern of this section is to explore the operational issues related to the 
implementation of Triple Helix innovation networks. Many studies on knowledge-based 
innovation tend to treat the establishment of strategic networks as a pre-fixed condition 
for network operation with little consideration on how the networks are activated through 
various tasks and activities performed by innovation actors at micro level. Innovation 
networks cannot function themselves unless they are activated by actions of innovation 
actors. This section described a number of key tasks for activating innovation networks 
including the selecting of appropriate network partners, facilitating interactions and 
communications and brokering resources and information between actors. 
Although consideration on these functional tasks in performing networks is necessary, the 
networking tasks cannot be completed successful unless actors can access to the relevant 
information. It is noted that information-processing has become one of the most 
important activities for every aspects of organization (Morgan G., 1997). In the context of 
innovation, information acts as the basic element for knowledge creation and knowledge 
creation not only requires relevant information, but also needs to take into account the 
contextual factors. Finally, developing knowledge-based innovation not only requires 
facilitation and support, but also effective coordination. A number of key coordination 
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mechanisms were examined with particular focus on the means of interaction, trust and 
leadership in the context of networking. 
2.4 Managing the challenges of Triple Helix networks 
The strategic orientation of reinforcing collaborations and interactions within Triple Helix 
innovation networks might remain an intention at strategic level if the challenges at micro 
and implementation level are not managed and addressed properly. This section will seek 
to explore the micro dynamics and challenges of facing innovation actors when they 
enact their role as facilitators, brokers as well as performers. 
2.4.1 Multi Processes and Interactions 
Networks do not function unless they are performed and activated. Implementing 
knowledge-based innovation requires actions to be taken and tasks to be performed as 
well as processes to be managed. These processes and tasks are also linked to more 
specific objectives and strategies of individual actors. Appreciation of the dynamics 
presented by Triple Helix requires special consideration on the processes and interactions 
at different levels. 
O'Toole et. al (1997) have distinguished three levels of managing activities in the 
networking context: strategic, operational and cross functional. 
Strategic level 
The strategic level of activities refers to the initial network formation stage where senior 
representatives from different organizations come up with shared problem definitions and 
developing agreed-upon courses of action which lead to the creation of a new initiative or 
programme that aims to tackle the problem. It is pointed out that the network participants 
are valuable initially not as `free-floating' individuals but as `representatives' of an 
organization that controls part of the programmatic action or relevant resources. And the 
fact that interactions within and through the resulting the network may take on another 
dynamic of their own is another matter. 
Operational level 
At the operational level, the activities involve the real world interactions as well as the 
creation of operating plans that provide the framework for actions to achieve programme 
goals. It is at the level of the participating organizations that the network commitment 
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must be translated into concrete operational activities aimed at (or carried out in 
conjunction with) the ultimate target groups of the joint programme effort. Whilst the 
strategic partnerships defines the structures of the networks in which each member will 
operate with regard to the programme implementation, the actual operation of networking 
activities will usually be handled by the street-level bureaucrats working within the 
network-relevant functions of individual organization (O'Toole et. al 1997). It should be 
noted that while the study of innovation networks within Triple Helix is focused on the 
interactive process of a variety of actors, the impact on the performance of individual 
actors from dynamic of individual organizational structures and changes should not be 
ignored. 
Cross-functional level 
The term `cross-functional' in the network context refers to the complex project 
environment in which innovation actors are operating. Innovation requires actors being 
responsive and flexible to changes and new ideas. Therefore it is hard to define and fix 
individual roles in the network operation. The changing context of operation and 
emerging opportunities often require network managers to follow up ideas and develop 
new project cross department and organizational boundaries in order to exchange 
information, mobilize resources and coordinate the daily operational decisions of 
individual actors involved in the collective actions. Different processes of innovation 
networks may leads to different patterns of interactions given different rules, norms and 
behaviors embodied within different institutions. These norms and rules provide the basis 
of conduct and to the great extent shape the form of organization and means of 
communication in the process of interactions between innovation actors. 
In order to understand the nature and patterns of these interactions, it is necessary to 
analyze how activities are organized and managed at different levels. Neither strategic 
interactions that provides overall framework of implementation nor operational 
interactions that shape the outcome of networking can be neglected from the research 
process. The defining character of Triple Helix from institutional approach implies the 
importance of context in which interactions are derived. The interaction at strategic level 
plays an important role in terms of creating constrains or opportunities that shape the 
actions at operational level. Because decision-makers at strategic level can help to define 
formal roles in terms of allocating resources, authority for initiating action and laying 
down the rules and procedures to be followed (O'Toole et. al, 1997). These `rules of the 
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game' (Klijn et al., 1995) and procedures can be perceived as strategic interactions that 
set conditions under which implementation at operational level of interaction will be 
conducted. As a result, managers involved in performing networking tasks need to 
operate within the `rules of the game' set by strategic decision-makers and the perceived 
and common objectives at top level. 
2.4.2 Managing Change 
For contemporary mangers, change has become the `Zeitgeist'. Its acceleration and 
growing complexity weigh heavily on the structure, interpersonal dynamics and 
effectiveness of organizations (Thomas and Bennis, 1972). In the knowledge economy, it 
is evident that changes involved in creating the knowledge-based innovation come from 
various perspectives and at different levels and the nature of these changes are described 
as transformational both between institutional boundaries and within institutions 
including the creation of entrepreneur universities (Grant Harman et al., 2004, Lazzeroni 
and Piccaluga, 2003, Vogel and Kaghan, 2001, William Z. Todorovic et al., 2005, 
Etzkowitz, 2004) and changing role of government as facilitator and broker in supporting 
regional innovation (Da Silva, 2001, O'Brien, 2000, Beesley, 2003). However the key 
challenge is how the `transformational changes' described in the Triple Helix are 
managed. 
It is increasingly recognized that `change at the bottom is no longer expected to come 
about through change at the top', although `change at the top is called for consolidate and 
develop the achievements of initiatives at the bottom' (Lipietz, 1992). This view is also 
supported in Triple Helix approach to create the knowledge-based innovative region. It is 
argued that new policies and initiatives are created from the bottom as an outcome of 
`collective entrepreneurship' through collaboration among business, government and 
academic actors by academics and industrial actors (Etzkowitz and Klofsten, 2005). It is 
further emphasized that these initiatives are self-sustaining dynamics in which the role of 
academia and government appears to recede as industrial actors come to the fore and a 
lineage of firms is created. 
Understanding the necessity to change doesn't necessarily mean the understanding on 
what it takes to bring it about (Beer et. al, 1990). The implication here is clear that the 
change initiative from the top needs to take into considerations of the diversity and 
dynamics at bottom level in order to ensure the successful implementation. The diversity 
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and dynamics of changes involved at the operational levels not only means innovation 
actors increasingly taking each other's roles between institutional spheres, but also 
include building up relationships between actors, managing distribution of resources (e. g. 
information, expertise, power), interactive procedures, rules (e. g. new ways of 
communication), perceptions and values in the process of knowledge creation. Managing 
these challenges require not only the abilities of identifying and understanding the 
underlying assumptions, norms and political interests in the networking environment, but 
also the ability of creating an environment that support changes and risk-taking at the 
operational level (McLoughlin, 1999) 
Although making change is one of the key processes of implementing innovation policy, 
the implementation of these innovation policies tend to follow traditional linear way of 
managing change, such as announcing new initiatives, creating the team or organizational 
structure and implementing tasks. The dynamic nature of networking involved in creating 
knowledge-based innovation requires innovation actors adapt or change their own 
strategy in the networking context to as well as interact with each other to form effective 
collaboration relationships. After all, change doesn't mean a series of programmes, 
announcement of new initiatives and quick set-up of organizational structures. Change in 
the organizational chart does not necessarily lead to the way people carrying out their 
tasks or equipped with the necessary skills to cope with the new situation. The 
effectiveness of change lies in the process of task alignment through networking in which 
new ways of working and new procedures are perceived, judged, appreciated and finally 
accepted by those who are involved in the changes programmes (Pettigrew A. M. and 
Whipp R., 1991). 
The common attitude to change lies in the belief of theory of change which usually starts 
from changing people's attitude towards new way of working. It is argued that the 
fundamental change take places only when people are put in the new situation and 
imposed by new roles, responsibilities and relationships (Buchanan D. and Boddy D., 
1992). As it is noted, successful change efforts focus on the work itself, not on 
abstractions like `participation' or `culture', in fact individual behaviour is powerfully 
shaped by the organizational roles that people play (Beer et. al, 1990). 
Given the complexity and dynamics of changes involved in developing knowledge based 
innovation, it is crucial for innovation actors to develop necessary skills and knowledge 
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required to recognize new opportunities as well as adapt changes. If knowledge creation 
is regarded as the ultimate purpose of innovation and managing change is crucial to 
achieve this purpose, then learning is an important process that helps to develop the skills 
and capacities for managing change. 
2.4.3 Building Learning Capacity 
Change is about learning (Beer M. and Eisenstat R. A. and Spector B., 1990). Innovation 
and change occur through the development of new metaphors as concepts used to explain 
and visualize situations are `displaced' to a new situation (Schon D., 1963). This has 
created what is termed as `learning perspective' of managing innovation. It is argued that 
knowing how to develop and deploy technological competence is as important a learning 
process as the actual knowledge within a particular technological competence (Bessant et 
al., 1996). 
2.4.3.1 The Social and Organizational Perspective 
Existing theories of learning are to the great extent originated from social and 
organizational perspective of learning and linked to the field of knowledge management 
literature. For instance, Nonaka (1994) developed a dynamic theory on knowledge 
creation within an organizational context by explaining different processes of knowledge 
transfer between explicit and tacit knowledge. Hock-Hai et. al (2006) explore the learning 
capacities within an organization and point out that the learning capacities for an 
organization is associated with the organizational climate for learning, the orientation for 
using knowledge and knowledge sharing within organizations. 
Building learning network to facilitate transfer experiences and learning around it is 
important to enhance firms' ability of creating new knowledge and innovation (Bessant et 
al., 1996). The role of social networks in facilitating learning is addressed in sourcing 
science knowledge to industry (Liebeskind J. P. and Oliver A. L. and Zucker L. and 
Brewer M., 1996). It is argued that the flexibility and informal nature of social networks 
help to increase learning between firms and help to respond to the rapid changes in the 
technology market (Camagni R., 1991, Castilla E. and Hwang H. and Granovetter E. and 
Granovetter M., 2000, Yeung H. W. C., 2005). However the report from Asheim and 
Coenen (2005) indicate that knowledge base within regional innovation system needs to 
be differentiated between analytical (science-based industry) and synthetic (engineering- 
based industry), which tend to have different mix of skills and knowledge to develop 
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different competence in the global market. Therefore the learning pattern developed from 
a particular industry sector, in the case of bio-industry described by Liebeskind et. al 
(1996) might not be appropriate to reflect the learning experiences of other sectors. In 
addition, although social networks may facilitate informal learning to some degree, the 
learning through formal procedures and rules should not be undermined in terms of 
formal meetings, events and information exchanges. 
The social and organizational perspectives surely provide useful insights on how 
individuals and organizations can learn from each other within a specific context and 
supported by different processes of knowledge creation. From this perspective, learning 
is understood as activities of individuals or organizational strategies. However, 
developing knowledge-based innovation in the regional context, which involves diverse 
actors from different institutional context, has created new challenges of learning for 
generating innovation capacities in a region. Managing these challenges require new 
approach to learning. 
2.4.3.2 Learning as a System of Interaction 
The idea of learning as a system derives from the institutional approach and focus on how 
learning occurs through the interactions of innovation actors within the system (Cooke 
and Morgan, 1998). However it is pointed out that learning system is different from 
innovation system in the sense that it is the first step to innovation. The system approach 
of learning also fits into the interactive nature of knowledge-based innovation within 
Triple Helix, which suggests that the capacities of innovation is generated from an 
endless transition of innovation networks across relevant boundaries. 
Cooke and Morgan (1998) define two parts within the learning system: upstream (close 
to the point of origination of the innovation or idea) and downstream (i. e. near -market) 
and argue that developing an effective knowledge-based innovation require the close 
interaction between the upstream and downstream. This point is reflected in the Triple 
Helix networks where university is perceived as the stock of knowledge and industry as 
the place of knowledge application. The role of government is to promote and facilitate 
collaborations between university and industry. Notwithstanding the importance of 
creating a supportive environment for learning, the drawback of this approach lies in the 
assumption that innovation actors have already had the capacities to learn and are ready 
to accept and utilize new knowledge. 
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Review on the key functions and roles of actors involved in creating knowledge-based 
innovation shows that building up learning capacities for knowledge creation require the 
following aspects: 
Orientations for learning: Despite many government initiatives and support for 
innovation and knowledge, research shows that the success of the initiatives is dependent 
on the innovation needs of firms and specific knowledge and skills associated with 
certain sectors. As suggested by Simmie (1997), individual firm strategies may work 
against the formation of regional innovation system. Thus developing the learning 
capacity requires deep understanding on the need and orientation for learning within 
industries. 
Orientation for interaction: Evidence from high performance region shows that 
interaction between actors through social networks is the key nature for knowledge 
creation. For instance, Silicon Valley has dense social networks which encourage 
entrepreneurship and experimentation. Companies compete intensively whilst learning 
from each other. However, in contrast to Silicon Valley, the Route 128 region has 
distinct boundaries and corporate hierarchies between firms, customers and competitors 
(Saxenian A., 2000). The contrast between the two high performance regions clearly 
indicates interaction is not necessarily a pre-condition for learning, rather it is the local 
and institutional context that play an important role in shaping the outcome of innovation. 
Orientation for knowledge commercialization: The role of university in developing 
knowledge economy has been widely acknowledged. Although a number of studies have 
been conducted in attempt to promote the idea of `entrepreneurial university', the 
tendency of universities become more commercial driven for knowledge production has 
been challenged by the conflicting roles between teaching and research as well as the 
identity of traditional universities. As one of the key elements of Triple Helix networks, 
the attitude and abilities of universities to adapt the new environment play an important 
role in developing the learning capacities for knowledge-based innovation. 
Orientation for knowledge application and diffusion: One of the key features addressed 
in new production of knowledge is knowledge application. In order to develop new 
knowledge that can be applied in the market, researchers need to work closely with 
business mangers and understand the needs of customers in the fast changing global 
market. Thus the innovation capacities to the great extent depend on how far firms 
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recognize the importance of knowledge application to help their competence in the global 
market thereby being responsive to the needs of learning. 
Developing the above four aspects of learning also requires support from the institutional 
environment. It is pointed out that to improve the potential for learning, organizations 
need to build a conductive learning climate/culture (Sohal et al., 2002). A learning 
culture, according to Macher (1992) is one where people were creative in all their 
relationships and experiences. Managers need to be encouraged to take risks and try out 
new ideas. In particular when innovation actors work across organizational and 
institutional boundaries, cultural tolerance and empathy is a basic condition for 
communicative openness and learning (Boutellier R., 1998). Melding different cultures 
together when working together is also a key learning for actors working in the 
networking context across boundaries (Pauleen D. J. and Yoong P., 2001). 
Finally, learning should not be blind. Instead, learning should be focused to achieve its 
purpose. One way of defining the outcome of learning, as Cooke and Morgan (1998) 
argue, is to look at the change in a person's or organization's capabilities or 
understanding. Therefore for the successful implementation of Triple Helix networks in 
the regional context, the accomplished learning system will be the one that has the 
capabilities of generating innovation capacities. 
2.4.4 Summary 
This section presented a number of key challenges anticipated during the implementation 
of Triple Helix networks for knowledge-based innovation. The complexity of interactions 
at different levels was addressed when actors need to develop collaborative relationships 
at strategic, operational and cross-functional level in order to allocate resources and 
mobilize collective interactions. During the dynamic networking processes, managing 
change has become an unavoidable task for actors. It is noted that while being a source of 
risk reduction, innovation networks may expose collaborators to new sources of 
vulnerability associated with building and managing network relationships and 
organizational forms (Harris L. and Coles A. M. K. and McLoughlin I. P., 1999). The 
process of interactions between university, government and industry to a certain degree 
requires the transformation of existing institutional arrangement into the new situation. 
Coping with new situation and adapting to new roles requires changing traditional 
mindsets and new ways of thinking. Change itself is a reflection of learning from past 
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experiences and obtaining new knowledge. It is from this aspect that the significance of 
learning was emphasized and learning as an interactive system in the regional context 
was analyzed in relation to the functions and roles of actors involved in the process of 
developing learning capacities. 
2.5 Network Approach to Policy Implementation 
Existing literature on knowledge-based innovation tends to focus on the prescribed 
conditions in knowledge creation, less attention has been paid on the process of 
implementation and how these conditions are developed to enable interactive innovation. 
2.5.1 Traditional Policy Implementation 
Policy implementation requires the cooperative efforts and involvement of a variety of 
innovation actors. No individual actor possesses sufficient authority, resources and 
knowledge to enact - let alone achieve - the intended outcome. Instead, it requires the 
interactions between key actors a multiple level to build up relations and share 
information and resources to create new knowledge. 
Traditional approach to policy implementation has been considered as different stages of 
actions that follow certain pre-fixed orders. Based on this approach, the execution of 
initiatives is characterized by the formation of strategic intention. Information is used for 
strategic planning and decision making is for the purpose of long-term implications of the 
initiatives rather than taking into account the operational practice. Thus, the 
implementation phase is considered as a non-political, technical and potentially 
programmable activity (Kickert J. M. Water. and Klijn Erik-Hans, 1997). The weakness 
of the conventional approach lies in the assumption that information is readily available 
for implementing programmes and solving existing problems. In addition, Kickert and 
Klijn (1997) indicate that the values and interests of parties involved in implementing the 
programme are neglected and their individual strategies are disregarded. 
More importantly, the process of forming strategic networks and its impact on the 
operational and individual interactions are undermined. Consequently, the criteria for the 
implementation is the attainment of programme goals and the causes of the failure 
usually are regarded as coming from the resistance from implementation actors, lack of 
control and coordination as well as lack of rationale of information etc. without the 
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analysis on how the programme goal is formatted and agreed in the first place by the 
network participants and how innovation actors are involved in the process of building 
networks for knowledge creation. 
In this context, traditional approach of managing policy implementation offers little 
practical help in terms of understanding the dynamic situations where the key challenge 
is not within a single organization but managing across boundaries in the networking 
context. Therefore new perspective of implementing knowledge-based innovation is 
needed to address the dynamics of knowledge-creation and challenges facing those 
performing knowledge networking tasks. 
2.5.2 Network Approach to Implementation 
The network approach of implementation takes into consideration of the dynamics and 
complex processes involved in the Triple Helix model of innovation. Although Triple 
Helix as an analytical framework, provides a useful strategic tool in understanding the 
core elements of knowledge-based innovation and proposes the analytical focus on the 
interactions between these elements, it has been criticized as to the model fails to offer 
practical implications on how it works in reality (Shinn, 2002). The network approach of 
implementing policy will enable actors to understand the dynamics and complexities of 
interactions. It can also provide a practical operational guidance on how to manage 
different interest and roles of innovation actors. Based on the discussions of the key 
concepts related to networking and careful examination of the current literature, the 
appropriate implementation of innovation policy needs to consider the following 
important processes from network perspective. 
First of all, the pre-stage of forming innovation policy refers to the driving forces from 
the external environment and changes evolved from knowledge economy. The pre-stage 
is important in terms of providing the rationales of developing new strategies for change. 
It also plays an important role in terms of providing information for decision makers to 
define the innovation problem through the interpretation of the changing environment in 
order to make a strategic decision on how to solve the problem. 
Secondly, network formation includes the process of defining innovation problem, 
enrolling institutional partnerships and agreeing on strategic goals for knowledge-based 
innovation. The process of network formation not only serve the purpose of developing 
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new initiatives for change, but also a process of reconfiguration of existing network 
structures and resources to achieve new goals. The importance of network formation lies 
in that it provides rules and procedures of interaction at institutional level although the 
implementation of these rules depends on the perceptions of individual innovation actors 
and the nature of the institutional relations. 
Thirdly, implementing networks is a fundamental process of knowledge-based 
innovation. Although many have argued on how to build up and sustain network 
relationships, the analysis on networking activities presupposes the establishment of 
networks with agreed common interests and roles and responsibilities. How innovation 
actors develop their new roles in the network context and manage the perceptions of 
others has not been well addressed. Thus it is essential that the different roles played by 
innovation actors and how these roles assist the process of interactions and coordination 
are understood. Another important process is managing the challenges posed by the 
dynamic innovation networks, in particular the critical issues emerged from managing 
multi level of interactions across organizational boundaries. Only when the complexity 
and dynamics of these issues are fully appreciated and understood, can learning occur to 
help to improve existing operation and develop initiatives for new innovation 
opportunities. 
2.5.3 Summary 
The network approach to innovation policy implementation offers theoretical elaborations 
on the dynamic context, context and processes of knowledge creation and significant 
challenges facing innovation actors during the process of interactions. The processes 
described above are profoundly collaborative and influenced by each other. The network 
approach of studying Triple Helix opens up a variety concepts and issues related to 
creating knowledge-based innovation that remain to be examined and tested through the 
empirical research. The key concerns include: 
How partnership networks are formed within Triple Helix and how the nature and 
process of network formation, and the roles played by institutional actors have an 
effect on the strategies of embarking on the knowledge-based innovation. 
9 How the variety of innovation tasks are performed by individual actors through 
enacting different roles in the process of networking. 
9 To what extent the propositions presented in Triple Helix model for knowledge- 
based innovation help to brings about what it should entail i. e. knowledge creation 
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and enhance innovation capacities in a region. 
" What are the key challenges face those who work on day-to-day innovation 
activities when engaging with the dynamic networks and relations and how 
innovation actors develop learning as well as managing these challenges. 
2.6 Conclusion 
Chapter 2 explored the implementation dynamics involved in the Triple Helix model for 
creating knowledge-based innovation. A brief review on existing network literature was 
conducted at the beginning of the Chapter. It is argued that networks is not a map of 
discernible reality, but as a way of conceptualizing the process in which innovation actors 
connect and interact with each other to construct effective relationships based on trust and 
learning. Thus the remaining of the Chapter focused three key aspects of creating 
knowledge-based innovation: network formation, performing networks and managing the 
network challenges. Finally, a number of questions were raised based on the critical 
issues identified in the implementation process. These questions open up considerations 
on the design of empirical research and developing the appropriate research strategies, 
which will be discussed in the next Chapter. 
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Chapter 3 Research Methodology 
3.1 Introduction 
The overall purpose of this chapter is to outline the research methodology of the 
current study and the rational behind the current research design which entail the 
strategy for conducting the empirical research. 
Section 3.2 introduces the case study strategy which is adopted in this research. This 
will include rationale of the research strategy and theoretical underpinnings, unit of 
analysis, the number of cases, data collection methods and discussing the issues that 
were taken into account when presenting the case study and finally describing how the 
case study will be analyzed. Section 3.3 will present how the case study was 
conducted. Finally, the limitation of current research is discussed, which is followed 
by conductions. 
3.2 Case Study Strategy 
Researchers have different beliefs and assumptions about the world when conducting 
a piece of research. These belief and assumptions are fundamental to the way overall 
research is designed including the choice of research strategy and adoption of the 
appropriate methodology. Case study as a research strategy focuses on the 
understanding on the dynamics present within single settings (Eisenhardt, 1989). A 
case study is researching a situation where the phenomenon and the context are 
entangled but this entanglement is pertinent to the study. As a research endeavour, the 
case study contributes uniquely to our knowledge of individual, organizational, social 
and political phenomena (Yin R. K., 1994). 
A case study can be positivist based on quantitative method or interpretive which 
focus on qualitative approach. Qualitative case study is characterized by the main 
researcher spending substantial time, on site, personally in contact with activities and 
operations of the case reflecting revising meanings of what's going on (Stake R. E., 
1998). A case study strategy is informed by the assumptions inherent in a number of 
different theories which are used as a valuable guide for the conduction research and 
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analysis of data collected and where relevant will be used to derive abstractions and 
generalizations. According to Sayer (1984), theories should be as a set up 
conceptualized rather than ordering framework. The appreciation of theory-laden 
character of observation, the interdependence of sense and reference and the 
indispensable picture carrying metaphorical content of the language should also be 
taken into account in order to design a realistic approach to solve the research 
problems. Stake (2000) further points out that a case study is not a methodology 
choice, but a choice of what is to be studied. The current research adopted qualitative 
case study strategy for a number of philosophical, theoretical and practical reasons. 
3.2.1 Rationale of Case Study 
This session is to present, evaluate and prove the validity of the case study strategy 
that was used in conducting the current research project. Figure 3.1 describes interlink 





Exploiting new context 




Exploring new content 





Figure 3.1 Philosophical notions of case study strategy and theoretical underpinnings 
First of all, the researcher starts seeking the state of the art KBI by reviewing existing 
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theories and concepts including the changing global business environment (Dunning 
J., 2000, Prahald C. K. and Hamel G., 1994, D'Aveni R. A., 1994) and creating 
knowledge-based competitiveness (Porter M. E., 1990, Prahald C. K. and Hamel G., 
1990, Volberda H. W., 1998), new trend of innovation through new production of 
knowledge (Lindley R. M., 2002, Gibbons et al., 1994) as well as existing literature on 
innovation related studies such as cluster theories (Acs, 1996, Simmie, 2004, Porter, 
2000), firm-based innovation process (Croombs R., 1996, Nooteboom, 1999, Harris 
L. and Coles A. M. K. and McLoughlin I. P., 1999) and knowledge networks (Akg et 
al., 2005, Lambooy, 2004, Antonelli, 1996, Owen-Smith and Powell, 2004, Nerkar 
and Paruchuri, 2005). It is noted that whilst industry has been the key player of 
creating KBI, recent theories have stressed the importance of wide array of other 
public and private institutions in creating collective knowledge through Triple Helix 
relations of university-government-industry (Etzkowitz H. and Leydesdorff L., 2001, 
Etzkowitz H. and Leydesdorff L., 1997, Etzkowitz and Wolff, 2000, Etzkowitz and De 
Mello, 2003, Etzkowitz, 2004, Cooke P., 1998, Baber, 2001, Fujigaki and 
Leydesdorff, 2000, Giesecke, 2000, Jensen and Trgrdh, 2004, Leydesdorff, 2000, 
Leydesdorff L., 2001, MacArthur, 2000, Marques et al., 2006, Saad, 2004, Saad and 
Zawdie, 2005, Shinn, 2002, Webster and Etzkowitz, 2000). In other words, both the 
process and the agents of innovation are understood in much broader sense than 
hitherto. The analysis of these theories reveals the research gaps between theory and 
practice and the critical issues identified need to be further investigated in the specific 
context of KBI. 
After the initial examination of the literature, region was identified as a location of 
knowledge-based innovation playing a key role in providing the institutional context 
and local environment for knowledge creation. A more detailed discussion on the 
regional innovation system has been conducted in section 1.3. The fundamental 
concern for both economists and innovation theorists is why knowledge-based 
innovation takes place in certain region and how less developed region can learn from 
the advanced regions. Whilst various literature suggests the importance of 
geographical configuration of KBI (Asheim and Isaksen, 1997, Patel and Pavitt, 1991, 
Asheim and Gertler, 2005, Cobbenhagen and Severijns, 1999, Cooke, 1992, Cooke, 
1998a, Cooke, 2005, Heidenreich M., 1998, Nauwelaers, 1999, Simmie J., 2003, 
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TAdtling and Trippl, 2005, Todtling and Kaufman, 2001, Wiig and Wood, 1997), it 
has been identified that the process of implementing KBI within the region needs to 
be further explored and examined, in particular the social and organizational process 
and the dynamic interactions within the process of creating KBI need to be addressed. 
(Lorenz, 1995)The focus of region as the context of research will provide 
opportunities to further explore the application of new theories and concepts and 
reveal the essential features of implementing KBI. 
The micro level and implementation aspect of KBI was brought into attention within 
the current research due to the social and organizational dynamics of KBI and the 
network characters of the new model of innovation through Triple Helix relations of 
university-government-industry. The focus on the micro level of analysis helps to 
unfold the dynamics of knowledge creation and allow meanings arising from the 
issues identified in the new innovation paradigm. As a result, learning generated from 
the research on the micro-process can be feedback and linked to policy level and 
inform new theory and policy related to knowledge-based innovation. 
Since the current research is to explore the process of creating knowledge-based 
regional innovation at regional level. The contextual elements such as institutional 
and historical and cultural context play an important role in understanding the process 
of knowledge-based innovation. The case study strategy is particularly appropriate for 
`sticky' practice-based problems where the experiences of the actors are important 
and the context of action is critical (Benbasat et. al 1987). The process nature of the 
current study favors the adoption of case study which enables the exploration of the 
detailed operational activities related to knowledge-creation and interactions between 
key players. In addition, given the dynamic nature of knowledge-based innovation and 
there is no single template which explains the success of `advanced regions'(Morgan 
and Nauwelaers, 1999), case study will help to capture emerging patterns or new 
practices that is implemented in reality which may induce new theory and inform new 
policy for innovation. 
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The nature of the research focus decides that a wide range of qualitative data need to 
be collected including the activities conducted by a wide range of actors during 
innovation process, the diverse interests of different innovation actors and context of 
innovation. In addition, empirical issues related to the social aspects of innovation 
such as personal interactions, values, beliefs and behavour can only be better 
understood through qualitative analysis. 
The practical reasons for adopting case study strategy over other research strategies 
such as survey or experiments lie in the constrains of these options that are unable to 
reflect and support the purpose of current research. 
For instance, survey research, which is usually exploratory in nature rather than 
explanatory, is quite limited for the nature of the research topic which is focused on 
`how' knowledge-based innovation is implemented and how the interactive process 
between key innovation actors are translated into practice through effective 
networking. What's more, survey research is conventionally conducted at a single 
juncture in time with a view to collecting systematically a body of quantifiable data in 
respect of a number of variables which are then examined to discern patterns of 
association (Bryman A., 1989). Survey method would not be suitable in the research 
context as the research tent to address `process' of behaviour and organizing 
activities. These require an understanding of the dynamic nature of tasks performed 
and complexity of the network organizing process taking place. The survey method 
would prevent researcher exploring the full richness and variety of issues involved in 
the networking process. It is argued that undertaking research from process 
perspective must be studied over time. Researchers must closely and systematically 
observe behaviours as they unfold and the analysis must be based on details of the 
cases rather than the analysis of large samples (Fountain J., 2001). Similarly, 
experimental research appeal derives from the facility with which claims about 
causality can be established through experimental designs. The ability to impute 
cause-and-effect relationship is very much based on the much quantitative data 
collected (Bryman A., 1989). It would not be deemed as practical for current research 
which predominantly concentrates on investigating the interactive process within the 
regional innovation context. The nature of research is such that contextual factors are 
so important that may impact the way networks are constructed and implemented and 
facilitating the interactive process through networking requires studying over time 
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rather than on a one-off basis. In addition, the importance of contextual factors 
implies that it is extremely unlikely to find two regions that exactly replicate each 
other in terms of implementing knowledge-based innovation. Although different 
regions may adopt knowledge-based strategy for economic development, it is 
improbable that the implementation will be conducted in exactly the same way. 
To summarize, case study has been argued as the most suitable research strategy for 
the current project. Yin (1989) points out that a research design should not only 
indicate what data are to be collected according to the nature of the research 
questions, but also include the design of case, unit of analysis and how data should be 
collected and analyzed. These issues will be discussed in the following sections. 
3.2.2 Case Study Design 
Case study, like research of all kinds, has conceptual structure, i. e the choice of single 
or multiple case studies are organized around the research problems and key issues 
(Stake R. E., 2000). The current research project is focused on the analysis of the 
practice of knowledge-based innovation at a regional level. The process of 
investigation involves complex issues related to the social and economic regional 
context, nature and relationships between key innovation actors, which need to be 
properly understood in order to implement a successful knowledge-based economy. 
Despite of the well formulated theory in creating the knowledge-based innovation, the 
theoretical frameworks are yet to be tested in practice from implementation 
perspective. Thus focus on a single case based on the selected region will help to 
build up a rich insight and dynamic process of creating knowledge-based economy at 
a regional level. The processes identified during the implementation of knowledge- 
based innovation may inform learning and practices of other regions seeking the 
development of knowledge-based innovation. 
It should be noted that within the single case study, two stages of research were 
conducted: the pilot study and main study. 
Pilot Study 
Pilot study is in general regarded as more relevant to positivist methodological 
approach rather than qualitative research strategy. (Sampson H., 2004) argues that 
pilot work is invaluable in conducting ethnographic as well as other forms of 
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qualitative research. When employing case study as research strategy, Yin (1989) 
suggests that a pilot case helps researchers to refine the data collection plans with 
respect to both the content of the data and the processes to be followed. Sampson 
(2004) further points out that while pilot study is often utilized in an informal way and 
is on occasion utilized by default rather than design, very few examples can be found 
of researchers reporting the systematic use of pilots in qualitative and ethnographic 
work. 
Qualitative researchers are traditionally criticisms of subjectivity in their work. 
However it is suggested that by using multiple sources of evidence, establishing a 
chain of evidence and having a draft case study report reviewed by key informants, 
the effect of subjectivity can be counteracted (Yin R. K., 1994). Conducting pilot study 
is therefore one of the important processes for establishing a chain of evidence to 
present validity of the accounts because there are potential benefits in putting a toe or 
two in the research waters before diving in by conducting a pilot study (Sampson H., 
2004). For instance, pilot study has been used to refine and develop research 
instruments (Gillham B., 2000), frame questions (Ball S., 1993), or collect 
background information and adapt research approach (Fuller M., 1993). In addition, 
the provisional findings can be tested out in the main study by comparing all the data 
fragments that arise in the case study (Glaser B. and Strauss A., 1967). 
In sum, pilot study was regarded as essential before large amount of time are invested 
in the research project and minimize resource wastage (Sampson H., 2004), it would 
also help to develop relevant line of questions and refine conceptual framework of 
research (Yin R. K., 1989). 
A pilot study was designed and incorporated the case study strategy in the current 
research to allow the researcher to: 
" Test the assumptions prescribed in the theoretical framework and the key 
issues of concerns related to knowledge-based innovation; 
9 Refine and further develop appropriate research questions during main study 
" Establish point of contact and build up relationships with informants within 
target organizations for main study 




The main study in the current research is a further development of the research 
inquiry based on the results of the pilot study. It should be noted that the pilot and 
main study were closely linked together as part of the process of creating knowledge- 
based innovation. However, the pilot study has helped to develop a general 
understanding on the nature of regional innovation networking whereas the main 
study focus on the process of creating knowledge-based innovation within the region. 
The selection of case in this study considered both purposeful and theoretical 
sampling strategies suggested by Siverman (2000). Many qualitative researchers 
employ purposive and not random sampling methods and seek out groups, settings 
and individuals where the processes being studied are most likely to occur (Denzin 
and Lincoln, 1994). In addition, sampling in qualitative research is neither statistical 
nor purely personal. It is or should be theoretically grounded (Stake, 1994; Bryman, 
1988). As Mason (1996) argues that theoretical sampling is concerned with 
constructing a sample which is meaningful theoretically because it builds in certain 
characteristics or criteria which help to develop and test the theory and explanation. 
The research problems identified in Chapter 1 and 2 and the theoretical underpinnings 
set out in section 3.2.2 entailed a single case study based in the North East of England. 
The selected case is not only a theoretically guided choice but also reflects the 
particular settings to be studied in line with the research purpose. 
One of the key research issues generated from literature review is how knowledge- 
based innovation model developed from the advanced region can be applied in less 
developed region. The North East of England was chosen as the case study lies in the 
fact that North East has been traditionally perceived as a less-developed region 
(Marshall J. and Richardson R. and Hopkin J., 1999, Hassink, 2003), the particular 
regional settings of North East of England would provide a platform to examine the 
features of knowledge-based innovation outside the advanced regions. In addition, the 
regional government in the North East of England had been seeking various 
knowledge-based innovation strategies to generate innovation capacities and 
economic growth within the region. Selecting the case based on this region would 
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allow the researcher to explore the research gaps identified from knowledge-based 
innovation theories. 
Given that activities related to knowledge-based innovation at a regional level are so 
vast that it would be unrealistic to investigate every part of the innovation activities in 
details. In fact, in an ideal world, the whole knowledge creation related initiatives or 
programmes would have been studied, i. e. every aspect of economic generation or 
innovation development activities in the region. However the most practical approach 
was to examine a particular process of knowledge-based innovation activities in 
relation to the overall knowledge economy in the region. Therefore, one of the key 
regional innovation programmes - Strategy for Success, was chosen as the main study 
of the research project. 
In order to understand the nature of regional innovation networks, a pilot study was 
conducted by through the investigation of the regional inward investment networks, 
which is one part of the Strategy for Success innovation programme. Study on the 
process of inward investment networking would also help to gain strategic insight of 
content and processes of innovation activities within the region in terms of 
communication and information flow as well as the relationships between key 
innovation actors within the region. The relationships between the pilot and main 
study is demonstrated in figure 3.2 and the research focuses of the case study are 
summarized in table 3.1 
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Creating Knowledge-based Innovation 
in the North East of England 
Regional Context 
Figure 3.2 A Demonstration of Case Study Design 
Case Study Empirical focus Theoretical Focus 
North East of Strategy for Success Process of creating knowledge-based 
England Programme innovation 
Pilot study Inward Investment Networks The nature and process of regional 
innovation networking 
Main study Regional Centre of The process of implementing Triple 
Excellences and its Innovation Helix relations of university- 
Networks government-industry for developing 
knowledge-based innovation. 
Table 3.1 The case study design and research focus 
3.2.3 Unit of Analysis 
The unit of analysis is related to the way the initial research questions defined (Yin 
R. K., 1989). It is drawn from the identified research questions and maintains the 
parameters of the research. The case may be an individual, an organization, a role, an 
industry, a community, a group, a project, a process or an event etc. The unit of 
analysis is drawn from the identified research issues and it also maintains the 
parameters of the research. What's more, it does not need to only be a single unit of 
analysis (Giliham B., 2000). In fact, as Yin (1994) points out cases may have subcases 
`embedded' within them and there can be more than one unit of analysis. Within a 
case study strategy, subunits of analysis can be incorporated so that a more complex 
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or embedded design is developed (Stake, 1995, Yin R. K., 2003). Therefore the 
subunit of analysis can add significant value to the research and offer more extensive 
and deeper insights. However it should be noted that the subunit of analysis needs to 
be related back to the original level of enquiry or unit of analysis. 
The primary unit of analysis in this research is the innovation network created within 
the Triple Helix model of knowledge-based innovation. Subunit of analysis will have 
to be explored such as interest, roles and inter-relations of innovation actors, the 
institutional and regional context of knowledge-creation, the process of collective 
actions and coordination mechanisms of innovation networks. All these subunits will 
be related back to the wider issues of creating knowledge-based innovation at regional 
level. 
3.2.4 Data Collection Methods 
The evidence for case studies may come from six sources: documents; archival 
records, interviews, direct observations, participant-observation and physical artefacts. 
In addition to the attention given to these individual sources, some overriding 
principles are important to any data collection effort in doing case studies (Yin R. K., 
1994). Sources of data can also be divided into primary and secondary data where 
primary data can be collected through methods such as interviews or questionnaires 
and observations, and secondary data can be gained from organizational documents, 
newspaper, journal articles etc. (Blaxter L. Huges C. and Tight Malcolm, 2002). The 
triangulation made possible by using multiple data collection methods provides 
stronger substantiation of constructs and hypothesis (Eisenhardt, 1989). It should also 
be noted that case study can combine both qualitative and quantitative evidence as 
well as use them as a stand-alone data collection method. 
Data source: The data source collected for this research will include policy 
documents, corporate website, strategy documents, website, newsletters, journals / 
articles, organizational charts, internal memos, presentation materials, publications 
about the cases as well as semi-structured interviews, direct or indirect observations, 
informal conversations, field notes and e-mail correspondence. 
Semi-structured interviews: Semi-structured and open-ended type of interview is 
widely adopted to enable interviewees to expand on what they consider to be 
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important and to frame those issues in their terms (Meredith et al., 1989). Producing 
interview guide is proposed as an important strategy for doing semi-structured 
interview (King N., 1994). Such interviews will allow researchers to probe deeply, to 
solicit expansive responses and thereby uncover previously hidden details and open 
up new lines of enquiry (Burgess R. G, 1982). The interview guide usually combines 
the theoretical framework developed from the research literature with interviewer's 
own experiences and personal knowledge (King N., 1994, Barnes D., 2001, Miles 
M. B. and Huberman A. M., 1994). It will help the researcher to focus on the research 
issues and bring chaos into order. The semi-structured interviews will potentially be 
conducted with top management (strategic), middle management (tactical), 
operational management (operational). It would be advantageous to interview any 
partners and knowledge users (clients). 
Tape Recorder: Another common question regarding conducing interview has to do 
with the use of tape recorder. Although whether or not recording interview is in part a 
matter of personal preferences. It is argued the tapes certainly provide a more accurate 
rendition of any interview than any other methods. However a tape recorder should 
not be used when (1) an interviewee refuses permission or appears uncomfortable in 
its presence, (2) there is no specific plan for transcribing or systematically listening to 
the contents of the tapes (3) researcher is clumsy with the recorder that it creates 
distraction during the interview (Kvale S. ) the researcher think that the tape recorder 
is a substitute for `listening' throughout the course of an interview (Yin R. K., 1994). 
In addition to the above reasons, other situation may also prevent the researcher from 
using a tape recorder. For instance, the interview environment may be in public place 
and not suitable for recording due to the noises. Tape recorder is expected to be used 
during the interview in order to have more accurate information on the content of the 
interview. However, in the circumstance where an interviewee feels uncomfortable 
about the conversation being recorded, the researcher will not use the recorder. 
Filed notes: whilst tape-recorded interview can produce what is said, field notes can 
help to enrich the data by producing the settings and context in which it was said. As 
it is suggested by Silverman (2000), that where you do not have access to naturally 
occurring data - such as tape-recordings, texts or documents - you must attempt to 
transcribe as much as possible of what is said and done, and the settings in which it is 
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said and done. In this sense, keeping research diary and field notes help to provide the 
contextual background which influences the behaviour and opinion of interview 
participants. Therefore field notes will be kept in order to make deeper and more 
general sense of what is happening in the field. 
Identify and maintain Contact: Using contacts in industry, academia and friendship 
circles can be helpful in establishing what organization you might draw the case study 
from (Hartley J. F., 1994). The access to the case study will be initially through a 
personal contact. Based on the preliminary discussion with the initial contact, it is 
anticipated that other contacts and meetings can be established to allow accessing to 
relevant information and conducting interviews. It should be noted that gaining access 
is one thing, maintaining it requires continual attention (Hartley J. F., 1994). 
Therefore, during the process of research, regular contact and discussion with key 
informants will be carried out in order to maintain the research relationships. One of 
the useful tools suggested by Miles and Huberman (1984) is to develop `contact 
summary sheets' to guide planning for the next contact, suggest new or revised codes 
and serve as the basis for data analysis. 
Snowball approach: The snow ball approach has been adopted by a number of 
researchers when researching complex innovation systems or projects that involves 
relational and interdependent actors (Alderman et al, 2001; Benneworth, 2001). The 
snow ball approach means to start with a small number of mangers or teams involved 
in the innovation networks for interviews to develop an initial understanding on the 
general nature of the content of innovation networks, then to snowball the research 
outwards to over other related innovation actors and network participants in the wider 
scales to build up a fair picture of the activities and a variety of opinions of actors 
from different institutional context. 
It has to be acknowledged that the above techniques and research methods have been 
adopted which have been helpful and valuable to the current research project. 
3.2.5 Validity and Generalization 
Validity of Data 
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Qualitative researchers with their in-depth access to single cases, have to overcome a 
special temptation. How do they convince themselves (and their audience) that their 
findings are genuinely based on critical investigation of all their data and do not 
depend on a few well-chosen `examples' is the key issue that need to be solved for 
qualitative researchers taking interpretive approach (Yin R. K., 1981, Eisenhardt, 
1989, Gillham B., 2000, Bryman A., 1988, Hartley J. F., 1994). This is known as the 
problem of `anecdotalism' (Silverman, 1993). In addition, case study is viewed 
sceptically by researchers who consider it lacking in rigor and objectivity and whether 
the measure used in the research will produce the same results when applied to the 
same subjects by different researchers. It is suggested that measures have to be taken 
to ensure the robustness and quality of the research strategy (Yin R. K., 1994). 
Yin (2003) suggests tactics for dealing with four different aspects of validity: 
construct validity, internal validity, external validity, reliability. Construct validity can 
be ensured and cross-validation. Internal validity can be maintained by making sure 
that all rival explanations and possibilities are considered before making any 
inferences. Beliefs must be carefully articulated and every observation constantly 
questioned so as to avoid being blinded or misdirected by what the researcher brings 
to the study (Bryman A., 1988, Bresnen M., 1988, Fuller M., 1993) 
The validity of overall research is through the design and conduct of pilot study and 
main study where the internal validity of the research is achieved through pilot study 
and the external validity is approved through further invesitigations during main 
study. There are a variety methods adopted within current research to ensure the 
validity of the data. 
First of all, the validity of the data collected through pilot study and main study were 
managed through the process of data collection in terms of what and how data should 
be collected in relation to the focus of the research inquiry. Secondly, to manage the 
reliability of interview, an interview schedule was prepared and tested to a couple of 
participants to ensure the content of the questions are understood. Thirdly, the 
interviewees were carefully selected from the organizations that were involved in 
innovation networks with different functions and at various levels of management. 
The profile of individual interviewees was arranged from top business executives 
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within companies, managers and officials from government agencies, and academic 
researchers from universities. It was hoped that through such arrangement every 
observations and opinion on the process of knowledge creation could be obtained and 
the researcher would be able to develop a full picture of the operational practice of 
knowledge-based innovation. 
In addition, transcribes of interviews were sent to every interviewees for feedback to 
ensure that there were no misunderstandings during the interview process. Feedback 
to the participant organization was conducted through providing a hard copy of the 
report which is abstracted from the academic thesis, and also the presentation to the 
participant organizations. The pilot study report was provided to the senior manager in 
the inward investment team for comments and validity of the researchers 
understanding and interpretation of the data collected. The main study findings were 
presented in the academic seminar in which representatives from participant 
organizations were present to provide feedback and clarify misunderstanding on the 
key concerns. Cross-validation was also used by asking different interviewees the 
same issue or direct/indirect observations to make sure the information collect reflect 
the reality. 
What's more, it is argued that the interpretation of qualitative research should not 
appeal to single element as an explanation (Silverman, 2000). Thus, the presentation 
of the data would draw from the opinions of a wide arrange of the participants to 
make sure the interpretation of the data reflects truth. The discussions and analysis of 
the data was also combined with research diaries and filed notes which contained the 
observations on the filed. 
In order to sustain external validity, a pilot study was undertaken to test the theories 
before carrying out main study. Finally, the reliability must be maximized by making 
sure biases are eliminated from the research. Once conclusions were drawn the results 
were verified through feedback from participants. 
Analytical Generalizations 
The question of generalization also remains the central debates of undertaking 
qualitative, in particular case study research strategies. The more common recognized 
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way of generalizing is `statistical generalization' where an inference is made about a 
population (universe) on the basis of empirical data collected about a sample. 
However it is argued that a fatal flaw in doing case studies is to conceive of statistical 
generalization as the method of generalizing the results of the case. This is because 
cases are not `sampling units', rather they are theoretically guided choice (Silverman, 
2000). 
Under these circumstances, the method of generalization for qualitative case study is 
through `analytical generalization', in which a previously developed theory is used as 
a template with which to compare the empirical results of the case study (Yin R. K., 
1994). The theoretical orientation of qualitative case study can provide a close-up, 
detailed view of particular units which may constitute cases which are relevant to or 
appear within the wider universe (Mason, 1996). The generalization of case study lies 
in the theoretical propositions and what can be learned from the case, rather than 
populations. Thus the processes and issues identified from a single case study based in 
the North East of England in creating knowledge-based innovation would inform 
other regions that adopt knowledge-based innovation strategies. 
3.2.6 Summary 
Section 3.3 introduced the main research strategy adopted in line with the overall 
research design. A detailed account on the case study strategy was provided and 
explained including unit of analysis, data collection methods and the rationale of 
selecting the current case. North East of England was selected as the case for 
investigating the implementation of knowledge-based innovation. Semi-structured 
interview was used as the primary data collection method although a plethora of other 
methods were also adopted. The validity the case study was achieved through both 
internal and external methods including the design of different stages of research and 
the ensuring the reliability of data collected. It was pointed out that the generalization 
of current study lies in its theoretical and practical contribution for understanding the 
key issues emerged from the process of implementing knowledge-based innovation 
rather than statistical generalization. 
The reminder of this the chapter will describe the implementation process of research 
strategy and how the core elements within the case study were appropriately managed 
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and how research findings were presented and analyzed. 
3.3 Implementing Case Study 
3.3.1 Outline of Research Process 
The main research activities in accordance with the research design and strategy are 
described in table 3.3. 
It should be noted that although literature provides the basis for generating research 
interests and helps the understanding of the main theories underpinning the research 
design and strategy, it would be wrong to assume the actual case study could be 
undertaken without further review of the relevant literature. Therefore the literature 
review indicated in step 1 is merely an indication of its importance as a starting point. 
Continuous reviewing and updating relevant theories will be carried out throughout 
the research process till the completion of the research project. 
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3.3.2 Conducting Interviews 
Interview Questions 
As established previously, a case study was believed to be the most effective strategy 
for this particular research project with semi-structured interviews being the main data 
collection methods but supplemented with direct and indirect observations and 
informal correspondence as well as a range of secondary data sources. Semi- 
structured interviews were conducted with senior executives (at strategic level 
involved in policy making), middle management (project managers and financial 
directors) and operational management (administrators, officers and junior business 
specialists) in the context of government agencies, business organizations and the 
business development functions within the university. In addition, academic 
researchers and spin off companies, business consultants and intermediate 
organizations were also involved during research process as part of the wider 
networks of knowledge creation in the region. 
Depending on the role of interviewees and projects they involved in, some interview 
questions were more applicable than others. Therefore the interviews were tailored to 
suit individual interviewee. The nature of the semi-structured interview also allows 
opportunities for new issues emerging during the process of interviews. 
In general, the research questions include organizational background which explores 
the background, history of the organization. This was undertaken first by doing 
background reading and searching on relevant documentation from government 
website, public brochures, seminar presentations and other accessible publications. It 
was essential to establish the institutional background and more importantly 
understand the context in which the knowledge based innovation policy was 
formulated and constructed as well as the role played by institutions involved in the 
policy networks. Then this information had been further explored during semi- 
structured interviews, in particular how the policy networks were interpreted by senior 
management teams. 
In addition, it was also important to gain insights into the operational processes 
between the government managers (e. g. inward investment team during in pilot study) 
and new organizations created by government (e. g. the regional centre of excellences 
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in main study) and the working partners including university, industry and other 
business support organizations in the region. This had involved questions about their 
existing working procedures within and between organizations, the nature of the 
relationships with other innovation actors during networking process, 
communications conducted between teams, roles played by individual actors, and how 
managers work together to deliver innovation project and facilitate knowledge 
creation. 
In terms of the process of generating innovation capacities, the questions relating to 
pilot study focused on how inward investment teams engage regional partners and 
develop international linkages to create innovation opportunities within the region. 
The semi-structured interviews with regional Centre of Excellences during main study 
concentrated on how the managers facilitate and support university-industry 
interaction and knowledge sharing between academics and regional firms. The 
opinions from industries were also taken into consideration through meetings and 
interviews with managers from private companies about their perceptions of the 
support from the regional government in developing firms' ability of innovation. 
What's more, since the primary concern of the research was to analyze the interactive 
process and evaluate whether networks were performed as intended. Evidence was 
sought on particular how information was shared between individuals working across 
institutional boundaries, what main activities involved in facilitating information 
sharing? How relationships were developed during the processes of interactions at 
different levels? What were key challenges facing innovation actors? 
Finally, data also needs to draw the contextual and cultural setting of the case study. 
This would contribute to the development and advancement of theories. Some specific 
questions were raised to touch the context and cultural issues during interviews. 
However a better understanding of many of those issues was achieved through general 
observation, informal conversation and indirect interactions with people performing 
the networking tasks throughout the research process. 
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The case study attempted to meet the research objectives by posing specific questions 
during the interviews. The nature of the semi-structured questions was to lead 
interviewee into the area which researcher intends to explore in more details. 
Profile and Roles of Interviewees 
One of an important strategies adopted in this research for ensuring the validity of the 
data as explained in section 3.3.4.2, is through careful selection of a wide range of 
innovation actors who are involved in different level of innovation networks so that 
the insights of implementing knowledge-based innovation can be obtained and 
understood. The selection of interviewees was informed by the key research issues 
concerned in this study and therefore mainly selected from three institutional context, 
university, government and industry. 
However it should be noted that as the innovation networks are changing and 
evolving during the process of interactions. The functions and roles of managers are 
changing over time, therefore the `Snow Ball' approach of collecting data discussed in 
3.3.2.3 is also used to maintain a certain degree of flexibility and allow researcher to 
focus on emerging issues. Therefore through initial pilot study and the snow ball 
approach, the interviews were conducted with the innovation actors from the 
following categories: university researchers, university business development 
managers including technology transfer mangers, executives and R&D managers from 
regional firms, business support managers from government agencies and 
entrepreneurs from spin-off companies involved in innovation networks. It is noted 
that during the process of research, it is difficult to draw a clear line of the different 
categories. For instance, some of the academic researchers start to establish their own 
business and become the principle agents of spin-offs during the process of 
conducting research. Managers from the government agency also involved in 
technology transfer projects as well as performing the facilitating role in knowledge 
creation. Notwithstanding this difficulty, the interviews conducted during pilot and 
main studies are enumerated as below: 
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Stage of Category of Interviewees Status* Numbers 
research 
Pilot Regional government agencies SM * 1 
Study OM 3 
JO 1 
Sub-regional partners SM 3 
OM 4 
University academics 1 
Overseas firm SM 3 
Regional firm SM 1 
Regional business support organizations SM I 
OM 1 
University managers SM I 
OM 1 
Main Regional Development Agency SM 1 
study OM 2 
Strategy for Success team SM 2 
Science & Industry Council SM 1 
CoE - Centre for Life Science SM 2 
OM 2 
CoE - Nano Technology SM 2 
OM 2 
JO 1 
CoE - Code Works SM I 
OM 3 
JO 1 
CoE - Renewable Energy SM 1 
OM 1 
JO 1 
CoE - Process Industry SM 1 
OM 2 
City Council SM 1 
OM 1 
University spin-offs 3 
University researchers 4 
University Development Managers SM 2 
OM 3 
Other regional business support SM 1 
organizations OM I 
Regional firms (five interviewees are SM 2 
from 5 different firms involved in OM 3 
relevant technological innovation in the 
region. ) 
Total 68 
*SM - Senior Manager; OM - Operation Manager; JO - Junior officer/administrator 
Table 3.3 The Profile and Roles of Interviewees 
3.3.3 Presenting and Analysing Data 
There are different forms of presenting case studies. (Miles M. B. and Huberman 
A. M., 1994) propose two key elements of presenting case study: description and 
explaining. Description in (Bernard, 1988)'s terms, means `making complicated 
106 
things understandable by reducing them to their component parts'. This means 
making a clear accounting of the phenomena at hand. Explanation as Bernard 
suggests, denotes making complicated things understandable by showing how their 
component parts fit together according to some rules - that is, theory. Usually it is 
hard to explain something satisfactorily until you understand just what the something 
is, therefore it is important for researchers to combine description and explanation 
careful when presenting a case study (Miles M. B. and Huberman A. M., 1994). The 
way presenting case study in this research contains both description and explanation 
(through discussions) approach so that patterns, insight is generated and the 
complexity and variety of the case can be analyzed and understood. 
Presenting Case Study 
The empirical findings from the research project and key issues identified will be 
presented and analyzed in Chapter 4 to 7. Figure 3.3 illustrates the process of 
presenting the case. 
Creating Knowledge-based Innovation 
in the North East of England 
Chapter 4 
Regional Government 
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Regional Context ----- 
Chapter 7- Analyzing data 
Triple helix relations of university-government-industry 
The overall background of the case and the policy context will be introduced in 
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Chapter 4. This will help to understand the historical and institutional context of the 
region and identify the institutional relationships and networks emerged from the 
initiation of the knowledge-based innovation strategy. In addition, description of 
policy networks will also provide a strategic framework which denotes intended 
communication and information flow within the innovation networks. 
As part of research design, the pilot study plays an important role in generating initial 
understanding on the nature and process of regional innovation networking. The 
substantive findings from pilot study will be presented in Chapter 5, which is based 
on the analysis of one of the important innovation activities related to developing 
regional knowledge economy- inward investment networks. In Chapter 5, how 
managers from regional development agency engage with a wide range of regional 
actors as well as sub-regional partners to attract inward investment will be explored 
and the process of creating and maintaining innovation networks between regional 
partners will be investigated. The findings from main study will be described in 
Chapter 6. Based on the investigation of the implementation of Strategy for Success 
programme in the North East of England, the main study is focused on the analysis of 
how Triple Helix relations of university-government-industry is translated into 
practice through the effort of the regional Centres of Excellences in creating and 
maintaining innovation networks within the region for knowledge creation. Finally 
detailed explanations of research findings and the theoretical implications of data will 
be illustrated in Chapter 7 in accordance with the conceptual framework developed in 
Chapter 1 and Chapter 2. 
It should be noted that although most of the information on organizational and policy 
aspects has already made available to public, due to the sensitivity of certain issues, 
e. g political reasons or conflicts, some organizational names will remained 
anonymous throughout the thesis. Consequently, some organizational information was 
asked to remain confidential although they were made available for researchers. The 
information will still contribute to the overall understanding of the issues involved, 
however they were omitted from the description of the case. 
How to Explain Data 
The question of why things happen is at the forefront of the research experience, once 
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you are past the basic problem of understanding just what is happening. There is no 
single set of rules for the analysis of data from qualitative research interviews (King 
N., 1994). To explain why things happen, (Draper, 1988) points out that `explaining' 
can include a range of activities: proving requested information or descriptions, 
justifying an action or belief, giving reasons, supporting a claim, or making a causal 
statement. However, it is argued that scientific explanation of human behaviour is an 
even narrower sub-band (Miles M. B. and Huberman A. M., 1994). For (Kaplan, 1964), 
explanation is a `concatenated description..... putting one fact or law into relation with 
others'. 
It is further argued that the interpretation of data involves the transcendence of 
`factual' data and cautious analysis of what is to be made of them (Coffey and 
Atkinson, 1996). The key difference between qualitative and quantitative data is that 
the former is made of worlds rather than numbers. The key issue, then is how to move 
these words to data analysis. There are four concurrent flows of activities that have 
been suggested for explaining qualitative data: data reduction, data display, 
conclusion and verification. (Miles and Huberman, 1984). 
" Data reduction refers to `the process of selecting, focusing, simplifying, 
abstracting and transforming .... raw 
data'. It involves making decisions on 
which data trunks will provide the initial focus. 
" Data display is `an organized assembly of information that permits conclusion 
drawing and action taking'. It involves assembling the data into displays 
which clarify the main direction of the analysis. 
" Conclusion drawing means `beginning to decide what things mean, noting 
regularities, patterns, explanations, possible configurations, causal flows and 
propositions'. 
" Verification means testing the provisional conclusions for their plausibility, 
the sturdiness, and the validity. 
A striking feature of research that builds theory from case studies is the frequent 
overlap of data analysis with data collection (Glaser B. and Strauss A., 1967). It is 
only by undertaking cycles of data analysis that a satisfactory rational interpretation 
can be reached. If the case study is to build up a theory, with (Rein and Schon, 1977), 
that theory is a sort of map seeks to generalize the story at hand. A more worked out 
theory might be called `a model'. To put it in another way, a theory can be seen as a 
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predicted pattern of events (Yin R. K., 1981). However (Van Maanen, 1979) argue 
that there aren't really two compartments - `theory' and `data'. Rather there are first - 
order concepts - the so called `facts' of a qualitative study, which never `speak for 
themselves' and second-order concepts - `the notions used by the researcher to 
explain the patterning of the first -order concepts. ' Therefore the facts are actually the 
events to which we have given meaning and they are already the product of many 
levels of interpretation. 
During the process of research, ongoing data analysis was undertaken to try and 
achieve a satisfactory level of understanding of the case. The process of analyzing 
case study in this research follows the concurrent activities of data reduction, data 
display, conclusion and verification. In addition, research diaries and field notes will 
be kept to show how the theoretically defined elements are assembled and linked. 
Data collected during pilot study will also be developed to build up an initial 
conception of the setting and perspectives of the innovation actors. The understanding 
will be tested, modified and developed through additional cycles of data collection 
during main study and analysis until an adequately coherent interpretation is reached. 
In this research project, overlapping data collection and analysis allow researcher to 
take advantage of flexible data collection. As (Eisenhardt, 1989) indicates that a key 
feature of theory-building case research is the freedom to make adjustments during 
the data collection process to probe emerging themes. 
Principles of Analysis 
Given the underlying research philosophy is from interpretive approach, a number of 
suggestions are made by (Klien and Maxwell, 1994) when undertaking data analysis. 
It is suggested that the researcher should consider the whole phenomena and reach an 
understanding by investigating the individual part of the phenomena under 
investigation. Silverman (2000) points out that it is important that researcher focus on 
the processes through which the relationships of each key element is articulated. By 
gaining an understanding of the individual parts and their interrelationships, the 
researcher is then able to improve the understanding of the whole context and in turn 
further improve their understanding of the parts. 
In addition, it is pointed out that the researcher also needs to critically reflect on the 
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context of research including social, political, economical and historical background 
so that intended audience can gain a better understanding of how the current situation 
is investigated. It should be noted that due to the nature of the research that is focused 
on the implementation of knowledge-based innovation in a regional context, it would 
be difficult to analyze innovation networks without a fully understanding on the 
historical context of the region and the policy context which is associated with various 
institutions and business organizations. Therefore it is unavoidable that some business 
organizations related to the implementation of the knowledge-based innovation will 
be mentioned for the purpose of academic discussions and analysis of theoretical 
implications although all the interviewees will remain anonymous and confidential 
during the process of presenting and analyzing data. 
What's more, it is argued that researcher should seek out study the phenomena from 
different perspectives so as to gain the whole picture, and also should be sensitive to 
possible `biases' and `distortions' in the narratives collected from participants (Klien 
and Maxwell, 1994). In order to avoid biases from individual interviewee, the 
presentation and discussion of case study are drawn from both direct observations, 
field notes as well as the opinions of actors working at different levels within the 
organizations e. g. senior, operational managers and junior officers within the 
organizations in order to make sure a wider representation of the issues of concerns 
regarding the effective implementation of knowledge-based innovation. Another 
common criticism of qualitative research is that the validity of data is undermined by 
unclear attribution of the sources of verbatim quotes used during the presentation of 
the case. This was managed by clearly indicating the profile of interviewees who are 
from different part of the innovation networks with different roles and organizational 
context so that the issues raised and conclusions were not based on a small set of 
sample of the data. 
All these principles discussed above guided the collection and analysis of the data 
during this research as Klien and Maxwell (1994) are not suggesting that researcher 
should sequentially apply all principles during research. What they are suggesting is 
that these principles need be judged by researchers themselves under discretion and 
apply principles that are relevant to their research. 
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Developing Themes and Patterns 
The search for meaning is often a search for patterns (Stake, 1995), which is 
suggested by Eisenhardt (1989) that is to select categories or dimensions and the look 
for within-group similarities coupled with inter-group differences. Dimensions can be 
suggested by the research problem or literature. Another tactic is to divide the data by 
data source. For example during the research, information collected from interview 
can be compared with the evidence from direct observation or documentation search. 
It the evidence conflicts, the researcher can further investigate on the issue to identify 
the reason of differences. 
As the data collection is completed, the researcher will first of all make sense of the 
corpus of the raw data. During discussions and analysis of the raw data, extracts of 
data, experiences and viewpoints that are collected from the field will be unfolded. 
Data will be bound together to demonstrate and connect between key patterns and 
themes and to manifest the theoretical focuses of the research. The patterns and areas 
of focus are manipulated and divided under different thematic headings, which will 
then become section or chapters. 
3.3.4 Summary 
Section 3.4 dealt with the process of implementing the case study strategy. It starts by 
outlining the overall research process and academic activities involved in three main 
stages of research, i. e. conducting literature review, carrying out pilot study and 
undertaking main study. The process of interviews was also introduced by giving 
detailed account on the design of interview questions and considerations on the profile 
and roles of interview participants. It was hoped that in this way all rival explanations 
of the research problems are covered from the data collected so that the results 
generated from the study would not be blinded or misdirected by what researcher 
brings about to the filed. Once empirical data had been collected, the next important 
stage was to present and analyze research findings. The process of presenting the 
current study was illustrated and the principles of data analysis and methods used to 
ensure the validity of data were discussed. 
3.4 Limitations of Research 
Based on the nature of the research problem, case study has been adopted as the 
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appropriate research methodology in this study. A number of measures were taken to 
ensure the case study validity (Yin R. K., 1989). Every attempt has been made in order 
to make the research strategy as rigorous and robust as possible. The research 
involved interviewees across different functions and organizations from different 
levels to ensure the information collected reflect the whole situation. The case study 
also entailed as many different data collection techniques as possible including face to 
face or telephone based semi-structured interviews, government report, internal 
memo, seminar presentations, informal conversations during networking events, 
chance meetings and direct and indirect observations. Moreover, the interview 
transcripts were sent to interviewees and findings were presented to different 
participants to ensure there were no misinterpretations of the data. 
However, the research conducted still had some limitations which should be 
highlighted. First and foremost, it would have been useful if the researcher had been 
able to interview all innovation networks related to CoEs in all the five technology 
areas. This would have provided a comparative view on the different strategies and 
operations within the centres. This was possible in a couple of centres. For instance, 
in studying the Centre for Digital Technology (Codeworks), the researcher was able to 
interview nearly all team members as well as the partners from university and 
industry. From the interviews with the partners of Codeworks, the researcher was able 
to gain full picture of the innovation networks and understand challenges from 
different aspects. It was also helpful to cross-checking issues that were raised by one 
party and might be interpreted differently by others. However due to practical reasons 
it was not possible to access to all centres innovation networks. One reason was that 
there are difficulties of accessing organizations and some CoEs do not want to pass 
contact to the researcher due to the confidentiality of information. 
The second limitation was that customer contact via CoEs was companies that benefit 
from CoEs service and therefore were inclined to highlight the support of CoEs and 
there is lack of comments on the problems involved in networking. Therefore a 
slightly biased picture might have been possibly provided. Moreover, whist the 
research outcome do give pointers on how innovation policy might be modified so as 
to yield maximum impact on knowledge creation, the researcher had been concentring 
on the social and organizational process of implementing knowledge-based 
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innovation strategy, and less attention has been paid on the specific technology area 
and the potential impact on the way innovation networks were constructed and shaped 
by particular technology sector. 
A final limitation was evident that as the research had been conducted in the context 
of North East of England. The generality of research finding is obviously constrained 
by the sample and the context. Even though grounded case study allow for theoretical 
generalization, the empirical generality remains an issue for further study (Yin R. K., 
2003). The researcher has been able to speculate on how knowledge-based innovation 
strategy has been implemented in the North East region, similar studies in other 
regional context would help shed more light on understanding the process of 
knowledge creation and developing innovative regional knowledge economy. 
Despite the limitation of the research strategy, the case study provides a range of rich 
and informative information with in-depth analysis, which have offered additional 
perspective to complement existing studies on knowledge-based innovation. It has 
also enabled the research in this field to be developed further and new ideas and 
issues to be taken forward. 
3.5 Conclusion 
This Chapter provided an overview on the philosophical and methodological issues 
underpinning the current research design and implementation of empirical research. 
The overall research design which is based on interpretive stance with qualitative 
analysis is driven by the nature of the inquiry and the research questions identified 
from the current state of knowledge related to innovation studies. Critical examining 
existing literature revealed in a number of research gaps that need to be addressed 
from both theoretical and methodological perspectives. The need for further study has 
orientated towards case study as the main strategy to examine the critical issues 
related to new patterns of innovation that leads to economic growth at regional level. 
The design of the case study was described with detailed explanations on unit of 
analysis, data collection methods and the process of building up a cohort of 
compelling evidence through pilot and main studies in order to gain greater insights 
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for analysing knowledge-based innovation. The process of implementing the case 
study strategy was illustrated with a particular focus on how the process was carefully 
managed to ensure the reliability and validity of data through appropriate interview 
design, presentation of the case and principles of analysis. Finally, the limitation of 
current research was discussed. 
Next Chapter will provide an overall background of the knowledge-based innovation 
strategy in the North East of England. 
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Chapter 4: Background and Innovation Strategy in the 
North East of England 
4.1 Introduction 
This Chapter begins by outlining the context of knowledge economy and innovation 
in the UK which leads to the formulation of the government strategy of enhancing 
competitiveness through knowledge creation and innovation. Then the background of 
North East of England as one of the regions in the UK to implement the knowledge 
economy will be introduced and the core elements of the knowledge creation strategy 
- Strategy for Success programme, will be described and discussed. 
4.2 Knowledge Economy and Innovation in the UK 
There appears to be a consensus in policy and academic communities that knowledge 
becomes a form of capital and a globally competitive knowledge economy is a `zero 
option' for the UK (Hepworth and Spencer, 2004). In UK DTI (Department of Trade 
and Industry/Department of Education and Employment) report "Competing in 
Global Economy - The Innovation Challenge" identified a number of 
key factors 
which determine the innovation performance in the UK. One of the important factors 
is the capacity to absorb and exploit knowledge, which defines a firm's ability to turn 
knowledge into profitable goods and services and government should have a 
facilitating role in exploiting knowledge. In 1998, the UK government published the 
Competitiveness White Paper: Our Competitive Future: Building the knowledge 
Driven Economy (DTI, 1998), which lays out the foundation of the overall 
government policy to cope with the challenges of the global competitiveness and 
develop strategies to stimulate the knowledge economy through effective regional 
innovation in the UK. 
4.2.1 The Government Competitiveness White Paper 
The British Government's approach to the knowledge economy is set out in a series of 
Competitiveness White Papers (1997-2001). The Competitiveness White Paper (DTI, 
1998)) defines the knowledge driven economy as ".... one in which the generation and 
the exploitation of knowledge has come to play the predominant part in the creation 
of wealth. It is not simply about pushing back the frontiers of knowledge; it is also 
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about the more effective use and exploitation of all types of knowledge in all manner 
of economic activity. " 
In the Prime Minister's Introduction to the 1998 Competitiveness White Paper, 
Building the Knowledge Driven Economy, it was stated that "... we will only compete 
successfully in future if we create an economy that is genuinely knowledge driven. 
We know from experience that the best way - indeed, the only effective way - to 
respond to globalization is to build a strong, modern knowledge economy. Our 
success depends on how well we exploit our most valuable assets: our knowledge, 
skills, and creativity. These are the key to designing high-value goods and services 
and advanced business practices. " 
Although it is widely acknowledged that creating the knowledge economy requires 
effective generating and exploiting new knowledge and innovative ideas, it is noted 
that the UK produces much excellent research but the record on production of new 
goods and services is nowhere near as good (DTI, 
http: //www. innovation. gov. uk/innovationreport ). The main issues identified in the 
innovation report are regional innovation and knowledge transfer. The report 
concluded that more needed to be done to encourage business taking new 
technologies out of the science base and into the market. As a result a number of 
policies recommended for creating an innovative region, these include Regional 
Development Agencies producing regional economic strategies which reflect the 
knowledge economy and innovation agenda, the establishment of regional science and 
industry councils as regional advisory bodies that bring together science, technology 
and business representatives, and supporting investment in the region to enable RDA 
to attract high value-added businesses. 
In addition, there is evidence that regional economic development is held back 
because universities are not well-linked to the local businesses, which reduces 
productivity and competitiveness growth. The white paper indicates that intention of 
government trying to strengthen the role of universities in driving the knowledge 
economy and developing specific resources and commitments for universities to 
activate the changes that Government wishes to make. There is intention to establish 
the top class innovation centers which has long-term research partnerships between 
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major business interests and the university sector. The innovation centres will create 
new dynamic links for economic growth and will be at the heart of cluster 
development and support for new start-ups and business that are growing in business 
incubators through them, businesses will be able to make the most of the specialist 
knowledge that is available regionally (DTI, 1998) 
Competitiveness White Paper certainly outlines the strategic directions and policies 
for creating the knowledge economy, the DTI white paper in 2000 -'Excellence and 
Opportunity -A Science and Innovation Policy in the 215 Century' further emphasize 
the importance of developing innovation capacities through science-based technology 
transfer and commercialization. In the white paper, the role of university as 
knowledge institution is addressed in promoting regional clusters and developing 
knowledge-based innovation((DTI, 2000). Following the encouragement from 
government in enhancing the role of university in the knowledge economy, Lambert 
(2003) reviewed relationships between universities and industries and identified a 
number of issues which are perceived as critical in promoting university-business 
collaboration for technology transfer and commercialization. 
4.2.2 University - Industry Collaboration - Lambert Review 
Driven by the knowledge economy strategy, Richard Lambert, who is a member of 
the Bank of England's Monetary Policy Committee conducted The Lambert Review, 
which commissioned by HM Treasury, the Department for Education and Skills and 
the Department for Trade and Industry in November 2002. 
In his report on innovation and university-industry relationship, Lambert (2003) 
indicates that two broad trends are reshaping the way that companies are undertaking 
research around the world. The first is that they are moving away from traditional 
R&D approach and carrying out regarding in this own laboratories and towards the 
way of collaboration and seeking new form of open innovation. The second trend is 
globalization. i. e. business R&D are going global. Businesses are seeking outstanding 
world class research centre, and their home countries are no longer the automatic first 
choice for their R&D investment. 
The broad trends have certainly brought about big implications for university, which 
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are playing an increasingly important role in the regional economic development and 
regarded as the centre of the knowledge economy. Especially it is evident that 
universities in the UK have gone through dynamic changes and many universities 
have been trying to cast off their ivory tower image and play a much more active role 
in the regional and national economy. With international well-known academics and 
their international networks and world-class facilities and laboratories, universities 
become attractive research partners for industry. UK universities have a strong 
science base, and there is significant potential to transfer this knowledge to business 
in the form of Intellectual Property (IP). Most UK universities have developed 
technology transfer offices, and staff members rising rapidly. Increasingly, 
universities system will be the locus of fundamental discoveries. And industry will 
need to work with universities to transfer these discoveries into innovative products, 
commercialized through appropriate business models (Chesbrough, 2003). There is 
more to be done to encourage "business pull" - taking new technologies out of the 
science base and into the market. It was noted that a diverse knowledge economy can 
be developed through collaboration in four areas in the region (Lambert R., 2003): 
9 Working with and adding value to university resources and make access to 
knowledge easier to create value for local industry. 
" Collaboration between regions to create National Centre and networks and 
generate and commercialize Intellectual Property Right. 
" Commercialization of innovative product and services through enhance cluster 
development 
" Collaboration with other regions to achieve critical mass in key technology 
areas. 
Encouraging stronger links between business and universities is important if we are to 
be more successful in the commercial exploitation of technology. Firms are 
increasingly developing direct links with the academic science and engineering base, 
currently maintained by only a minority of high-technology businesses. At the same 
time, firms are making more use of qualified scientist and engineers in local higher 
education institutions as a source of expertise, participating in expert networks of 
graduates, and making more use of the results of scientific research themselves 
(Goddard J., 1997) 
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Despite of the benefits of university-industry collaboration for the knowledge 
economy and innovation, there are a number of barriers to effective knowledge 
transfer due to the dynamic nature of the relationships between university and 
industries. It was noted that the ownership of Intellectual Property becomes the most 
significant issue in the negotiation process and the lack of clarity of ownership of IP 
makes it longer and more expensive, sometimes even prevent successful knowledge 
transfer from university to industry (Lambert R., 2003). Thought views on IP issues 
vary, what is in common is that managing collaboration and partnership between 
university and industry is the key for successful knowledge transfer. How to develop 
strategies to cultivate and forge effective relationships between university and 
industry becomes one of the important tasks for the regional development agencies. In 
the report, it is recommended that regional development agencies should take an 
active role in building bridges between business and universities across regions and 
nations, and develop knowledge-based innovation. 
To conclude, the report indicates that creating the knowledge economy through 
innovation requires the effective interactions between the university, industry and 
government. Universities will have to get better at identifying their areas of 
competitive strength in research, government will have to do more to support 
business-university collaboration and Business will have to learn how to exploit the 
innovative ideas that are being developed in the universities (Lambert R., 2003). 
4.2.3 The Science & Innovation Investment Framework' 
The Investment Framework (published in July 2004), set out the Government's 
strategy for making Britain one of the most competitive locations for science, research 
and development and for innovation. The framework announced a long-term objective 
of raising overall expenditure on R&D to 2.5% within ten years, from the current 
level of 1.9%. Achieving this will require substantial and sustained real terms 
increases in both public and private sector investment. One of the main commitments 
of the science & innovation framework is the government's response to the Lambert 
Review of Business-University Collaboration and the establishment of Science and 
Innovation Council as the strategy for implementing the knowledge economy. 
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At the regional level, Regional Development Agencies (Volberda H. W. ) are required 
to build up regional economic strategies that include innovation - which is the key 
driver for the knowledge economy. It is also proposed to establish the Science and 
Industry Council (the function and roles of Science and Industry Council will be 
explained further in 4.4.1) which acts as regional advisory bodies that bring together 
science, technology and business representatives. The Science and Industry Council 
provides a mechanism for RDA to engage with the knowledge base, whether it resides 
in research institutes, universities or leading edge companies located in the region. 
Their memberships are generally industry-led, with senior representatives from higher 
education and Research Councils. The SIC provides strong leadership at regional 
level and can also make a significant contribution to the development of national 
policy. In terms of developing the collaboration between universities and industries 
and enhancing the role of university played in creating the knowledge economy, 
Lamber (2003) recommended that a greater role for the regional development 
agencies in facilitating knowledge transfer in the region, in doing so, `..... new forms 
of formal and informal networks between business people and academics, including 
the establishment of business - led Centres of Excellences to exploit and explore 
knowledge between the universities and industry ..... '. 
It is believed that the new organizations which are created to bridge the knowledge 
gap between universities and industries will play the significant role in facilitating 
knowledge transfer and innovation through the formal and informal networks 
established in the region. However, setting up the strategies is just a warm up, the 
most important is how they are implemented in the specific context. As Prescott 
(2000) 2 noted: `we welcome the visionary, ambitious and persuasive approach set out 
by the strategies. It is clear considerable energy, enthusiasm and effort have gone into 
their production. Now we need to see the strategies put into action'. 
1 http: //www. innovation. gov. uk/innovationreport/ 
2 Speaking at a seminar in Derbyshire of the eight RDA Chairman, formally presenting the Central 
Government responses to the Regional Economic Strategies (Department of Environment, Transport 
and Regions (2000) `regional development agencies strategies - all systems go' DETR Press Release 
017/2000 
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The next section will look at how the knowledge based Science & Innovation Policy 
is implemented in a specific region, North East of England. 
4.3 Creating the Knowledge Economy in the North East of 
England 
4.3.1 Context of North East of England 
North East of England, as one of the smallest regions in the UK, has been historically 
recognized as the poorer, less innovative and fragile of the British regional 
economies. Traditional industries of coal and ship building in North East have 
declined to the point where they no longer play a significant role in the regional 
economy. The drive is to replace the old industry with new advanced technology and 
service sectors to create the knowledge economy. Consequently, the, attraction of 
inward investment appeared to offer potential to enhance economic base for the 
region (Hudson, 1995). 
The pace of global economic change means that many companies in the North East 
are facing fierce international competition. The challenge for the North East is to 
invest in its own infrastructure and create its unique competitiveness to attract 
potential investors from the global companies since potential investors are seeking for 
locations that offer a high quality of life, excellent education and modem 
infrastructure for the development of their business. The North East has seen massive 
changes and developed various initiatives and strategies to embrace the pace of 
innovation and enhance the abilities to transform great ideas into innovative products 
and competitive process. 
For two decades the North East successfully attracted significant foreign direct 
investment from throughout North America, Asia and Europe. There is now intense 
competition for this kind of investment from other UK regions, from parts of Western 
Europe and from East European countries set to join an enlarged EU. The Region has 
been trying to improve its overall offer to investors, for example, through a region 
wide endorsement and coordination of quality sites earmarked for inward investors, 
and also identifying priority industries that can be encouraged to locate in the North 
East. According to the Global Entrepreneurship Monitor 2002, the North East has the 
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second highest level of technology start-ups outside of London. The economic 
strengths of the region is also addressed by Benneworth (2004b) who argues that 
although the chemical industry in the region has reduced its size, did successfully 
diversify in the post-war period and the pharmaceutical industry has to date been 
successful in the region and more latterly, some diversification into biosciences has 
taken place. In addition, there are a number of exemplar local innovating firms which 
have grown and created new employment. There have been some new knowledge- 
intensive business service created, in engineering consultancy, for example and the 
public sector, health and education particularly, are important sources of high 
productivity, high value added employment. 
Despite of the identified economic strengths, the major concern for the regional 
government is that the region's relative wealth with respect to the rest of the UK has 
dwindled in the last thirty years. Evidence shows that there has been recurrent failure 
by industry to invest in creation of new forms of knowledge and develop sustainable 
competitive advantages based on knowledge-based innovation ((Benneworth, 2005). 
The interpretation from government perspective is that the science and technology 
based innovation in the region has not yet been fully explored to maximize its 
potential for new knowledge creation. Therefore policies have been geared towards 
the adoption of the regional science & innovation policy to exploit the benefit of the 
regional science base. Innovation is regarded playing a vital role in the knowledge 
economy, and encouraging innovation is an important part of economic development 
policy. Knowledge-based innovation is increasingly seen by the UK Government as 
an important element of regional policy and a way to improve regional and national 
productivity and competitiveness. In 1990s, UK policy makers began to emphasize 
ideas of developing regional innovation and encourage less successful places to 
identify key industry sectors in which they had technological advantages and lead 
positions (CURDS (Centre for Urban & Regional Development Studies);, 2004). 
The Science, Engineering and Technology base of the North East is a key regional 
asset able to generate new products, processes, and services in the region's businesses, 
and to create an attractive environment for investment, growth and sustainable 
employment. This was recognized in the 1999 version of the Regional Economic 
Strategy Unlocking Our Potential and activities developed to advance this as part of 
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the business competitiveness agenda. Developments since 1999 have meant that SET 
policies and activities have been made considerably more explicit in the 2001 version 
of the Regional Economic Strategy - Realising Our Potential(ONE, 2001). 
Following North West and Scotland, the North East was the third UK region to adopt 
a science and innovation strategy in attempt to coordinate the economic benefits of 
the regional science base and improve the regional competitiveness. Consequently, the 
knowledge-based innovation strategy was created as the heart of the regional 
economic development by the regional development agency to deliver the science and 
innovation policy and bridge the gap between knowledge creation and knowledge 
utilization. 
4.3.2 Raising the Potential of North East Research Base - ADL 
Review 
A detailed review undertaken by Arthur D Little (ADL) Cambridge Consultants was 
commissioned between April and July 2001 and involved engaging with well over 
200 people through interviews, meetings and round-table discussions. The purpose of 
the review is to provide an up-to-date appraisal of the state of the research base in 
North East England in relation to the current and likely future needs of key industry 
clusters. The review included an assessment of the quality and effectiveness of links 
between the research base and industry, and the development of recommendations for 
more fully exploiting the potential of the Region's research base for economic 
development. 
It is identified that The North East research base exhibits a number of real strengths, 
but the overall picture is one of comparative weakness. Although the university sector 
is broadly holding its own in UK terms, and some really strong private R&D assets 
are evident, the general level and trend of private sector R&D, and the near-absence 
of non-university public research, are causes for serious concern. The Region's 
strengths embrace both fundamental sciences and applied areas, notably medical 
physics. The private sector research base is overwhelmingly dominated by chemicals, 
materials and specialties, which together account for substantially more business 
expenditure on R&D than all other sectors. In most of the clusters examined, there is 
potential for the research base to contribute significantly to the economic 
development of the Region. These clusters include bulk chemicals, specialties, 
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bioscience, electronics and nanotechnology, multimedia / digital media, offshore 
engineering and energy, and tourism and culture. Research strengths need to be well 
focused on the specific areas of opportunity for the Region (ONE, 2001). 
Despite of a number of key strengths identified in the region, there are still some areas 
of concerns which are significant to the creation of the knowledge economy. In terms 
of building up the regional images and attracting inward investors, it is noted that the 
North East is widely felt to be disadvantaged in attracting top talent (both in science 
and in business) to the Region and in overcoming the continued disadvantages of an 
adverse, though outdated image and reputation. The absence of large, research- 
intensive firms headquartered in the North East is a further disadvantage. Therefore, 
how to attract international investors based on the regional strength is one of the 
important tasks for the regional development agency. Although it is increasingly 
recognized that collaboration and networking is the key for innovation and knowledge 
creation, it is evident that with the fragmentation of large firms in the region, 
established networks for collaboration and associated funding of University research 
are breaking down. In addition, despite of numerous intermediary and technology 
transfer organizations and initiatives, few appear to have made big impact. 
Based on the identified areas of concerns, ADL made a number of recommendations 
on developing innovation strategies in the region, including: 
9 Setting a clear and focused business which leads through the establishment of 
a Science & Industry Council as the owner and driver of a Regional Research 
Strategy 
" Making the research base much stronger by creating and enhancing a number 
of interdisciplinary centres of research excellence based on the key strengths 
identified. 
9 Facilitating innovation networks by creating a network organization that 
owned by regional stakeholders, including the universities, and with a possible 
venture capital stake. Such organization should provide a systematic 
exploitation process of the knowledge transfer in the region. 
Ensuring a supportive environment to attract large R&D investors into the 
region. 
125 
The recommendations were taken into account by regional development agency and 
in consultation with other key stakeholders in the region, thus formed part of the 
regional innovation strategy for creating the knowledge economy. 
4.3.3 Knowledge-based Innovation Strategy 
The creation of the knowledge based strategy is reflected in the regional economic 
strategies developed by RDA in the North East of England. The regional economic 
strategy aims to unlock the regional potential and set out strategic framework for the 
broad spectrum of social and economic development in the North East of England till 
2001. Creating knowledge through exploration and exploitation of science and 
technology is one of the key elements for developing the knowledge economy as 
illustrated in figure 4.1. 
The competitiveness and innovation parts form into the regional innovation strategy 
and action plan which was launched in 2001 to take forward the innovation related 
elements of the regional economic strategy, of which expanding the knowledge base 
and commercializing the knowledge Base form the core of the innovation activities - 
Strategy for Success Programme. 
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Regional Economic Strategy and Strategy for Success Initiative 
Regional Economic Strategy 
Competitiveness and Innovation 
i Other initiatives 
Expanding the II Commercializing the 
Knowledge Base knowledge base 
Strategy for Success 
Figure 4.1 The Regional Economic strategy and Strategy for Success Initiative 
4.4. The Formation of Strategy for Success (SfS) Networks 
The Strategy for Success Programme aims to exploit the region's research base in 
order to generate innovation, competitiveness and growth, bring about a knowledge- 
driven economy, and thereby lay the foundations for the Region's future economic 
growth and prosperity. In 2001, One North East decided to invest on Strategy for 
Success Programme and directed £200 million over 5 years to the project in order to 
produce a clear and focused strategy to exploit regional strength, enhance 
competitiveness, create the knowledge economy and transform the North East's future 
potential. The bulk of the funding was invested in creating five new Centres of 
Excellence in five technology areas which were identified as the strengths of the 
region. 
The fundamental basis of the SfS programme is to link the existing regional research 
strengths with key regional business sectors and facilitate knowledge transfer in the 
region. Thus the formation of SfS networks include various partnerships and networks 
with institutions and other initiatives in the region. The core networks of SfS networks 
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are: the science and industry council, the regional universities, the five Centres of 
Excellences (CoEs), which are new organizations created to bridge the knowledge gap 
between universities and industries in the region. The implementation of the SfS 
networks is mainly through the operation of the five CoEs in the region. 
The next section will focus on the strategic roles, main responsibilities and functions 
of SfS networks from policy point of view. 
4.4.1 The Science & Industry Council 
The Science & Industry Council for the North East of England was established in 
December 2001 at the instigation of One NorthEast (Regional Development Agency 
for the North East of England). The Council is a group of 15 senior representatives 
from industry, higher education, and the public sector. The overall purpose of the 
Council is to oversee the further development of a knowledge economy in the region, 
with particular reference to overseeing the successful implementation of the Strategy 
for Success Programme, which is part of the regional economic development 
strategies to deliver the knowledge economy in the North East of England. The SIC 
has a high level advisory role in relation to the activities of the SfS team, and the 
team's progress is reported to the Council on a regular basis. 
The SIC has two roles, strategic roles in terms of setting regional and national policy, 
and operational role in terms of overseeing the delivery of the Sf5 programme in the 
development of a knowledge economy in the North East. This will involve additional 
activities include working with the region's universities to enhance the research 
pipeline, embedding industry clusters into the Sf5 programme, and overseeing major 
physical developments that provide high quality supporting infrastructure to the 
science and technology renaissance that is taking place in the North East. 
Above all, the SIC needs to demonstrate strong regional leadership, providing a high 
level forum for interaction between universities and businesses, and championing 
regional science and technology assets to a regional, national and international 
audience. 
4.4.2 The Regional Centre of Excellence 
Based on the detailed assessment and recommendation from ADL review and the 
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consultation of the key stakeholders in the region, five key areas were identified on 
the basis of their potential to achieve world class competitive excellence, through 
technology transfer from the Region's research base. The five Centres of Excellences 
were established during 2001 and 2002. Each of the Centres of Excellence has a 
different focus (Centre of Excellence for Life Sciences, Centre of Excellence for 
Nanotechnology Photonics and Microsystems, Codeworks, Centre for Process 
Industries and New and Renewable Energy Centre). The objectives of CoEs are to 
shape regional research to match market need, managing translational research, and 
effecting industrial application. 
According to SfS documents, the primary function of the Centres of Excellence is to 
`condition' technologies arising from the Region's research base to a form whereby 
these technologies can be utilized for commercial purposes. Each centre will have 
lean operating structures as virtual organizations which only have core coordinating 
staff. The CoEs also act as the focal point for the commercialization of science in the 
Region. The commercialization can achieved by three principal routes: 
" New companies spinning off from the science base; 
" Transfer of technology to existing companies; 
" Attraction of new companies or investment to the Region to link with the 
science base. 
The CoEs act as the link between the science base and commercial applications and 
also seek to secure additional funding for research, transfer and business development 
activities, market the knowledge base and the clusters, provide intelligence on cluster 
needs, secure suitable equipment and related facilities and secure appropriate 
incubation facilities. To exploit innovation and knowledge generation, the CoEs need 
to enact themselves as a network organization to facilitate collaboration between 
various R&D groups within universities and industry. Although there will be core 
principles which underpin all of the Centres, no single model will be applicable for 
each centre. Rather, each will vary depending upon its market, technology, 
stakeholders and the starting point. In addition to the establishment of its primary role 
and function, the CoEs are also required to derive their own income streams and are 
aiming to achieve a financial position independent of the Regional Development 
Agency within 5 years. 
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4.4.2.1 Centre of Digital Technology & Media CoE (Codeworks) 
The North East is identified having great potential in developing digital and 
computer-based technologies. University of Sunderland houses the largest ICT 
(Information and Communication Technology) training facilities in the UK and 
supplies more computers games graduates to Microsoft than any other UK 
universities. The Region is leading the way in designing and applying Grid software 
and is leading the UK efforts on virtual organizations on the Grid. The E-Science 
Centre is also a partner in the main international project to allow dataset systems to be 
connected into the Grid. Codeworks works with the regional universities and 
industries to determine its key focus of the digital sectors, which will underpin the 
Centre's investment strategies. Codeworks also merged with the Digital Media 
Network (which is the regional business networks for digital media) to create 
CodeWorks Connect, and with the NITRO project to create codeworks Nitro, in order 
to assist digital SMEs (Small and Middle-sized Enterprises) in the Region and provide 
a world class facility for interactive media. 
4.4.2.2 Centre of Excellence in Life Science (CELS) 
CELS is a leading UK Centre of Excellence for Life Sciences- it identifies and 
exploits cutting edge technologies that have significant commercial potential. CELS 
develops new concepts, forms business ventures and steers growth in global markets. 
In doing this, the primary objectives is to strengthen the bioscience industry of the 
North East of England. CELS builds on activities within the International Centre for 
Life, links into the Regional academic and NHS (National Health Service) research 
base, and provides partnering opportunities to a range of companies in 
pharmaceuticals, bio-processing, bioinformatics and other sectors. It also provides 
capital, services and management skills to drive the development of R&D 
partnerships and create new sustainable spin-out ventures. CELS concentrates the 
majority of its efforts on a number of flagship areas that are perceived to give 
maximum strategic market advantage to the region over the longer term. These areas 
are chosen because the region: 
already has good research bases in these areas 
" is backed with strong clinical capability within NHS and 
" has relevant industrial companies. 
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CELS works with universities, businesses and regional development agency to drive 
forward the project related to life science and works with partners within its 
knowledge networks to identify commercial collaborative opportunities with 
identified partners. 
4.4.2.3 Centre of Nanotechnology, Microsystems and Photonics (CENAMPS) 
CENAMPS is an international Centre of Excellence for Nanotechnology, Micro and 
Photonic Systems. It has established regional, national and international partners and 
has been actively working with industry, academia and government to create sustained 
technological capability via exploitation of nanotechnology, microsystems and 
photonics. CENAMPS' strategy is to seed collaborative R&D programmes as 
platforms for near market commercialization opportunities and by strengthening the 
knowledge base so that it can support large industry-linked projects in the region. 
The centre is entrepreneurial, facilitating the development and exploitation of small 
scale technologies and to stimulate faster international exploitation of small scale 
technologies sourced worldwide. CENAMPS access to public and private investment 
sources, state of the art facilities, technologists and international networks provides 
clients with a unique competitive advantage reducing commercial risk in exploiting 
emerging technologies. 
4.4.2.4 Centre for Process Industry Innovation (CPI) 
The Centre for Process Innovation (CPI) is a Centre of Excellence set up to bring 
substantial benefits to the process industry in the UK. CPI is delivering its key 
business objectives including its research opportunities, partnering and joint ventures 
and building a competitive cluster. The CPI will drive forward applied research and 
development in the process sector through collaboration with industry partners and 
with world-leading research universities. 
CPI develops various collaboration projects with global industry players to develop 
Intellectual Property Rights (IPR) and generic capability for CPI. It also develops 
world class capabilities in knowledge transfer, research and exploitation in 
collaboration with other Centres of Excellences, chemical clusters to support the 
industries in the region. Ultimately, the CPI seeks to build an innovative centre that 
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addresses the need to involve the region's universities more in industry driven 
projects. 
4.4.2.5 Centre for Renewable Energy (NaREC) 
The New and Renewable Energy Centre (NaREC) is to create and enable world-class 
new and renewable energy provision building up North East's industrial and academic 
expertise from three main areas: technology management, market management and 
encouraging UK leadership. 
The main objectives include: 
0 Identifying technologies with significant potential 
" Directing research and development towards market opportunities 
" Identifying and overcoming constrains on the overall development of 
technologies for energy provision, distribution, storage and use 
" Assisting new and existing business to innovate through supporting their 
development of new products and services, assisting the companies to secure 
investment and enabling market penetration for their products and services 
" Developing partnerships with other centres of excellences internationally 
" Becoming financially self-sustaining 
NaREC was launched by the Minister for Industry and Energy in 2002. The hub of 
this is a commercial partnership between the Region's universities and industry and it 
is the centre of a national research network and the catalyst for a clustering of 
businesses. 
4.4.2.6 Nstar - Exploit the Knowledge and Technology Base 
NStar has been created to support CoE and ensure that a continuum of finance is 
provided to early stage technology companies. It is an independent, early stage 
technology venture company, established by the Regional Development Agency to 
secure significant new venture funds for investment in university spinouts and 
technology business across the region. The primary role of Nstar are: 
" Attracting funds to finance the development of new technology businesses in 
the North East, 
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" Collaborating with the five technology-led Centres of Excellence, universities 
and businesses on a broad range of issues including the provision of early 
stage finance for technology start ups SME, and 
" Coordinating projects, creating a ready flow of investment opportunities with 
the future potential to become high growth and sustainable technology 
business. 
The financial measures have been established include Proof of Concept Fund and Co- 
Investment Fund, and Special Purpose Equity Vehicle. The most advanced of these 
measures are the Co-Investment Fund and the Proof of Concept Fund. Nstar provides 
commercial expertise and work with other business support organizations to enhance 
the exploitation of intellectual property generated by research activities. 
4.4.3 Regional Cluster Networks (RCN) 
One of the key elements of the SfS progrmame linking to the industrial aspects of 
innovation is through the development of the regional cluster programme. Clusters 
have been analyzed by many innovation researchers and economists. For example 
Beccatini (1990) uses industrial district to describe cluster to be characterized by the 
strong interplay between the fabric of social relationships and network of economic 
production exchanges. Overlapping production and social linkages facilitate 
information and knowledge sharing, trust and cooperation. Therefore firms and people 
are embedded in a socio-cultural context that generates dynamics processes of 
knowledge creation (learning and innovation) and knowledge transfer (diffusion and 
synergies)(Andriani et al., 2005). 
The regional clusters represent the key industries and R&D drivers in creating the 
knowledge economy in the region. It is recognized that clusters are concentrations of 
competing, collaborating or interdependent companies and institutions connected to 
one another through market and non-market links (ONE, 2001). The North East 
clusters development programme aims to create business led innovative firms backed 
by a responsive public sector and strong research base in the region. 
The cooperative approach is determined by sector affiliation and also depends upon 
other business interests where networking offers clear economic benefit to 
participating firms. The North East region's approach recognizes three approaches 
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clustering development in terms of enhancing established competitive clusters, 
creating new globally competitive clusters and clustering for competitive advantage. 
The cluster development programme aims to address the key issues facing existing 
clusters, removing the barriers to growth, foster an environment and create business 
opportunities and resources to support their R&D development and growth. This 
involves initiatives to increase competitiveness, productivity, raise skills and improve 
infrastructure. As well as continuing supporting existing industries, the cluster 
programme also aims to support the CoEs to create new clusters that will exploit 
technologies being developed within the Region's universities and commercial R&D 
activities. Charles and Benneworth (2001) point out that attention should be paid to 
the different focuses between clusters and clustering. Clusters are perceived as self- 
generating groups whereas clustering means the process of facilitating clusters. Thus 
the government should focus on promoting the linkages between firms and facilitating 
collaboration in the identified key industries that can bring broader benefits to the 
regional knowledge economy. 
The cluster programme begins with the mapping process in order to develop a fully 
understand the nature of a cluster, its members and the way they interact. Once a 
cluster's potential and needs are known, activities and projects are devised to exploit 
opportunities and support its development. Within the region, 14 clusters have been 
identified as the key industries in the region, including Automotive, Base Chemicals, 
Bioscience, Clothing and Textiles, Creative Industries, Defence and Precision 
Engineering, Digital Electronics, Environmental Industries, Food and Drink, 
Nanotechnology, Offshore, Pharmaceuticals and Speciality Chemicals and Tourism. 
It is obvious that the North East Region possess great potential for developing the 
competitiveness of region in the knowledge economy. However the challenges facing 
the government agencies are how to develop strategies to exploit new global 
competitive clusters as well as continuing supporting existing business sectors. 
4.4.4 Inward Investment Networks (IIN) 
Innovation should be viewed an internationally distributed system in which parts of 
this system are highly concentrated in a limited number of city-regions, the dynamics 
of innovation need to be related to both concentration of local strength of clusters and 
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international linkages (Simmie, 2004). In addition to strengthen the knowledge base 
in the region, inward investment is regarded as one of the important strategies for 
developing regional economy through attracting high profile international companies 
to invest in the region. Attracting global R&D investment therefore becomes one of 
the key elements of the knowledge-based innovation strategy. Potential investors are 
looking for locations that offer a high quality of life, excellent education and modem 
infrastructure. The knowledge based innovation strategy should be designed to further 
strengthen the Region's competitive advantage (ONE, 2002). 
The link between Foreign Direct Investment and Economic Development has been 
well recognized by economists and government decision makers. Where there are 
associated firms in the same areas of technological company, there is the potential for 
the positive interaction and knowledge flow between the business partners. Cantwell 
(1999) indicates that there international knowledge flows, particularly within the firm, 
will become increasingly important over time. This is the characteristic of the 
knowledge based economy. This view is also supported by the recommendations from 
by ADL (2001) report is to create a supportive and quality environment to attract 
global R&D investors into the region. 
The regional Inward Investment Team (IIT) was created within One Northeast. The 
IIT integrates the activities of sub-regional partners, and draws on the expertise of 
business development professionals within the region and work across an 
international network of offices to effectively promote the North East region and 
deliver the investment services to potential investors. Although inward investment is 
not within the key components of SfS Programme, the inward investment activities 
are closely linked with the knowledge exploitation and innovation activities 
performed by SfS Programme. 
The inward investment teams based in ONE, aims to attract global R&D investors by 
providing: 
" Single point of contact for enquires from the market, 
" Project Management from enquiry through to start-up 
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" Access to University Programmes, regional initiatives, networks, finance, 
local authority support 
" Services such as identifying property solutions, introduction to solicitors, 
accountants, consultants 
" After care service once companies are settled down in the region and ongoing 
support 
" Market focused and responsive to changes in global inward investment trends. 
4.5 University Research Networks (RN) 
Universities have been increasingly regarded playing the significant role in the 
knowledge economy. The North East universities, as the centre of the regional 
knowledge-based strategy, offer considerable expertise and research in supporting the 
knowledge generation and application. Among the five universities in the North East, 
each university has its own specific research strengths and operate in a different 
approach in knowledge transfer process through interacting with industries. For 
example, the traditional research oriented Durham and Newcastle have strong base in 
medicine and bioscience, whereas the new universities such as Teeside, Sunderland 
and Northumbria are highlighted in virtual reality and food, computer science, and 
design etc. 
The knowledge transfer between university and industry is a dynamic process which 
involves various stakeholders and the knowledge transfer activities can take different 
forms from academic personal contact, university research centre, government funded 
knowledge transfer scheme or university business arms which is affiliated to the 
research institutes. In principle, the commercialization activities are managed via the 
University Technology Transfer Office (TTO). Other forms of knowledge transfer can 
be conducted through include Knowledge Transfer Partner scheme, University 
Enterprise Centre or other consultancy activities academic staff involved. 
4.5.1 Technology Transfer Office (TTO) 
The role of the TTO is to facilitate commercial knowledge transfers through the 
licensing to industry of inventions or other forms of intellectual property resulting 
from university research. The TTO acts as a source of financial gain to universities 
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and industries and also as the key drive to change university culture from traditional 
educational institution to the business led knowledge centre in the knowledge 
economy. The key stakeholders of the TTO include university scientists, who 
discover new technologies; the technology transfer mangers; who manage the 
licensing contract and IP negotiation with industry; companies who commercialize 
university-based technologies; and even the government who are the sponsor of the 
research project can also be regarded as the stakeholder. By no means this is an 
exhaustive list of interest and the TTO have to manage the dynamic expectations from 
stakeholders. As Goldhol and Lund (1983) indicate that the process is to bridge the 
disparate cultures of the donor and recipient organizations, and involves steps of 
adaptation and utilization that may change the technology into something quite 
different from the issuing from the source. 
Given the different motivation and behaviours of stakeholders operate in different 
environment. It is inevitable that considerable misunderstanding and disagreement 
might occur. How to mange such dynamic network process of interaction and 
different motivations of stakeholders have imposed significant challenges for the 
University TTO. 
In the context of the knowledge-based innovation strategy, the role of TTO becomes 
more important as it not only deals with existing stakeholders, but also supports the 
delivery of the SfS programme for the creation of the knowledge economy. This will 
involve extensive network activities with the regional CoE as well as industries in the 
North East. 
4.5.2 Knowledge Transfer Partnership (KTP) 
The Knowledge Transfer Partner scheme is based on the development and extension 
of the old Teaching Company Scheme (TCS) which is the core business support 
services offered by DTI (Department of Trade and Industry/Department of Education 
and Employment). The core element of the scheme is the strategic technology transfer 
through the formation industrial/academic partnerships. The focus o KTP scheme is to 
help companies to access the skills and resources of the universities for strategic 
advantage by bringing graduates and companies together and also assist companies to 
innovate and develop new products/services. KTP as a technology transfer service has 
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been traditionally distributed along similar university outreach products via academic 
or research institutes contracts with Industry. With the help of local Business Link and 
the KTP consultants, companies can identify an academic or researcher that has the 
right expertise for their business. The companies can then define and agree a project 
that will enable them to draw on their expertise and apply it to their business. 
The agreed project could be for any length of time between one and three years, with 
the overall aim of helping the companies' business to make a step change in the areas 
that are identified as high priority. The benefit of KTP for companies is that it could 
help to increase the profitability of business by 
" Improving existing products 
" Developing new products 
" Streamlining a manufacturing processes 
" Improving logistics processes; or 
" Developing a marketing strategy 
From university point of view, the key benefits of KTP for the universities are: 
" The total turnover of KTP is included in the Research Assessment Exercises 
" It forms one of the key selection for university applying for further funding 
from the government 
" It can form the basis for graduates to conduct PhD level research. Although the 
KTP project and partnership formed are commercial oriented, increasingly the 
graduates can access to practical problem and the experiences gained in 
industry will help to develop the topics of their research. 
" It also has a low cost overhead base. All cost of employing the graduates are 
met by the partnering company and government grant. 
KTP programme, as a technology transfer service, has been distributed along similar 
university outreach products via academic or research institutes contact with industry. 
The KTP operates thoughts various networks including professional forums, public 
sector initiatives and academic outreach links and schools. KTP has extensive links 
with leading private professional business support organizations and regularly attends 
business forum events to approach target companies. The public sector is largely 
dominated by the activities of the Regional Development Agency and as such KTP 
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has been concentrated to key sector players in the newly established Centres of 
Excellence and cluster groups in areas such as nanotechnology, bio-sensor 
development, advanced medicine and renewable energy etc. 
4.5.3 Knowledge House Networks (KHN) 
Another key player of the knowledge networks in the region is the Knowledge House. 
Established in 1995, Knowledge House is a collaborative venture between the 
regional universities in response to the government's initiative of enhancing region's 
competitiveness. The knowledge house service is available to all companies, 
organizations and individuals. It offers expert solutions for developing ideas and 
solving problems through collaboration, consultancy, training and research. 
Knowledge House is owned collaboratively by the five universities in the region. The 
overall aim is to provide a single point of access to the knowledge and resources in 
the universities for businesses seeking assistance from academic staff such as 
technical or management expertise or training opportunities. Knowledge House works 
with other business support organizations such as business links in the region, to 
facilitate innovations and knowledge transfer to the region's companies. 
The main programmes developed by KHN include: 
" AGREE Programme 
The AGREE programme was developed in order to facilitate business strategy 
development complementing business and operational services within the 
organization either at corporate or departmental level. The AGREE programme is 
facilitated by people from KHN to join the company, understand their business and to 
assess the companies' strategy. 
" OSES (One Stop Engineering Solution) 
The OSES is a collaborative unit within KHN combining specialists such as Rapid 
Product Design, Advanced Materials Research Centre from the regional university to 
help organizations to define, envisage, verify, engineer, lean, oversee, produce 
(DEVELOP) new products by providing the essential skills, experiences and cutting 
edge facilities. 
" Training Workshops 
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KHN offers a wide range of workshops for companies seeking integration of services, 
improving efficiency and performance, effective recruitment & retention, and to 
overcome cultural and language barriers when dealing with international clients. 
" Intellectual Property Right (IPR) Strategy 
Through the links with universities, KHN also provides services to companies seeking 
IPR strategy through meeting with academics, discussing IPR exploitation, protection 
strategy 
4.7 The Implementation of the Knowledge-based Strategy 
4.7.1 A Demonstration of SfS Policy Networks 
The implementation of SfS programe, as illustrated in figure 4.2, is through the 
operation of the new established organizations - Centres of Excellences and their 
interactions with other knowledge networks that have been established in the region. 
The initial activities of SfS are focused on the establishment of mechanisms to kick- 
start a step-change in regional leadership and in the degree to which the value of the 
Region's R&D base is utilized to maximum effect. Five Centres of Excellence - in the 
key technology areas of Digital Technology & Media, Life Sciences, Nanotechnology, 
New & Renewable Energy, and Process Innovation - were established to shape 
research from the perspective of market need, manage translational research and 
effect industrial application. Each of these Centres concentrates on building critical 
mass in niches where the Region has particularly significant opportunities. NStar, an 
early stage venture company, was created to invest in innovative technologies. The 
Science and Industry Council is established to provide high-level direction and 
advice. 
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Figure 4.2 Organizational structure of Strategy for Success Networks 
4.7.2 The Conceptual Mapping of Triple Helix Innovation Networks 
The success of SfS programme can not be achieved without effective interactions with 
other initiatives and knowledge networks that have already taken place in the region. 
Through the analysis of the policy networks, other key knowledge initiatives that play 
an important role in working with SfS programme have been identified. These 
knowledge networks together with the SfS networks help to draw an overall picture of 
the framework knowledge-based innovation in the region. Figure 4.3 shows the 
overall policy networks, which provide fundamental knowledge infrastructure of the 
North East region. It also maps out the institutional relationships which need to be 
activated and maintained when implementing knowledge based innovation strategy. 
. ;. = _- 
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Figure 4.3 The Strategy for Success Innovation Networks 
From the map, it shows that performing the knowledge-based innovation strategy 
requires the CoEs interact with a wider range of public and private actors and 
networks in the region. These actors include venture capitalists, regional companies 
and clusters, government agencies and development teams, policy advice institutions 
(Science & Industry Council), university technology transfer office, individual 
academics and spin off companies. It is in this dynamic networking environment that 
the CoEs teams perform their role as facilitators to build up and maintain networks for 
knowledge creation. However it should be noted that the connections shown on the 
map does not necessarily suggest actual interaction at operational level, nor does it 
denote the quality of relationships or the effectiveness of information flow. The 
process of interaction within the knowledge networks and how operational as well as 
institutional relationships are developed and maintained will be examined, analyzed 
and discussed in the following Chapters. 
4.8 Conclusion 
This Chapter presented the overall policy networks developed from the knowledge- 
based innovation strategy in the North East region. The purpose is to provide the map 
of institutional structures embedded in the implementation of the knowledge-based 
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innovation strategy. Enhancing the competitiveness through knowledge creation is 
one of the important issues facing every company in the Region as well as the 
regional government. The establishment of the knowledge-based innovation 
programme - Strategy for Success aims to facilitate innovation through exploiting 
knowledge base from universities to industries in the region. In order to achieve this 
aim, new organizations (Centres of Excellence) were established as a new way of 
engagement to facilitate the interactive process and build up links with existing 
knowledge networks as well as exploring new contacts for emerging thinking and 
innovation. 
As it has been argued in Chapter 2, network structure is merely an indication of the 
intention for actions. The implementation of the knowledge-based innovation requires 
the activation of the policy networks through organizing and performing tasks at 
operational levels. It is at this point that the investigation of the interactive process of 
those innovation actors becomes essential to understand the dynamics of knowledge 
creation. 
The next Chapter will present the preliminary findings from the pilot study based on 
the investigation of the regional inward investment networks and the issues generated 
from the process of organizing and performing innovation networking. 
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Chapter 5A Pilot Study of Regional Inward Investment 
Networks 
5.1 Introduction 
As an important part of the research strategy, a pilot study was designed to test the 
theoretical issues and provide an initial understanding on the nature and process of 
regional innovation networking. A detailed rationale and philosophical issues 
underlying the pilot study were discussed in the research methodology in Chapter 3. 
This chapter will focus on the substantial findings from the pilot study, which is based 
on the investigation of the inward investment networking process in the North East of 
England. It should be pointed out that the interpretive and qualitative nature of current 
research design does not intend to generate statistical application or economic 
indicators based on the amount of investment made and numbers of global firms 
located in the region. Rather the pilot study was designed to identify the nature and 
process of regional innovation by studying the implementation of inward investment 
strategy, which has been regarded as an important part of regional innovation and 
economic development. Consequently the attention will be paid on how inward 
investment strategy is translated into practice through interactive networks created 
and organized by innovation actors from different institutional context. 
This Chapter will start by highlighting the importance of attracting inward investment 
as part of the regional economic development strategy in terms of enhancing the 
international profile of the region and linking the region with global sources of 
innovation. Thus developing and implementing an effective regional inward 
investment strategy not only helps to brining in new knowledge into the region, but 
also facilitates local firms accessing to the global market and developing sustainable 
competitive advantages. 
Section 5.3 will explore the nature and content of the inward investment networks and 
the activities involved in building and maintaining innovation networks including the 
process of communication and information flow between innovation actors. Initial 
findings and issues identified during the process of pilot study will be discussed and 
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analyzed in Section 5.4. Finally, conclusions and implications for main study will be 
highlighted at the end. 
5.2 The Inward Investment Strategy and Knowledge Economy 
5.2.1 Regional Inward Investment Strategy 
Regional inward investment strategy is designed and implemented by the One North 
East (ONE) which is the Regional Development Agency in the North East Region. 
ONE is responsible for the regional economic development with enhancing 
innovation capacities as one of the key tasks for the regional government. 
The North East inward investment strategy has been illustrated in the figure 5.1. The 
main aim for the inward investment is to attract global R&D investments and projects 
into the North East region to expand the knowledge base of the region, enhance 
regional innovation capacities and sustainable competitive advantages. In doing so, 
the inward investment team has the following objectives in terms of providing 
existing and potential investors: 
" Single point of contact for enquires from the market, 
" Project Management from enquiry through to start-up 
" Access to University research expertise, regional initiatives, networks, finance, 
local authority support 
9 Services such as identifying property solutions, introduction to solicitors, 
accountants, consultants 
9 After care service once companies are settled down in the region and ongoing 
support 
9 Market focused and responsive to changes in global inward investment trends. 
The objectives stated above are manifested in an inward invest target model shown in 
figure 4.2. In the centre of the model, the marketed focused innovation activities is 
clearly an indication of the regional focus in developing the knowledge economy 
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Figure 5.1 Inward Investor Target Model 
The inward investment target model reflects the prevalent regional innovation 
paradigm in creating networks and partnerships with a wider range of actors within 
and across organizational boundaries. In addition to working in partnerships with 
regional firms, universities, sub-regional partnerships and other business support 
organizations (referred as specialist partners), the inward investment team also has to 
identify the needs of potential investors and match their objectives with regional 
innovation target in the identified market. 
In terms of the operational mechanisms, the model also highlights the importance of 
commitments of network participants, the facilitating roles of network mangers, and 
the support of local innovation networks in providing sufficient information required 
by potential investors so that an investment decision can be made. The success of 
inward investment strategy plays an important role in knowledge generation and 
regional economic development in the sense that it helps to promote the region to the 
global market and also open up the information and knowledge channels for regional 
firms and research to benefit from global R&D as well as create new innovation 
opportunities in the region. 
Despite of the strategic intention and well-designed policy networks for regional 
innovation, the delivery of the market-focused inward investment strategy cannot be 
achieved without developing and maintaining the diverse innovation networks 
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through regional partnership. 
5.2.2. Inward Investment Innovation Networks 
Networking and formation of partnerships have become the key strategy of delivering 
regional economic strategies. The nature of the tasks performed by RDA Inward 
Investment Team (IIT) makes networking an imperative feature in their day-to-day 
operations. Therefore the role played by RDA teams involves identifying and 
assembling information from varies parts of the organizations in the networks as well 
as responding to the investor's enquiry in an efficient and effective manner. In the 
meanwhile, the nature of the innovation tasks requires the team appreciate and 
understand different corporate and national culture so that the needs of potential 
investors can be identified and appropriate facilitation can be organized. 
In order to deliver the inward investment strategy, a formal partnership agreement was 
formed between the regional development agency and the sub-regional partners (SRP) 
in the North East region. In addition to the formal partnership agreement, the IIT also 
works via informal networks with other regional partners including universities, 
industrial clusters, business consultants as well as other business development teams 
within RDA in seeking and sharing specific information and resources that can be 
used to attract potential investors. 
Under the formal agreement, the IIT and SRPs need to support each other on 
providing project-related information, project management activities as well as 
customer care to firms that have re-located or established new operations in the 
region. The ITT in RDA consists of several geographic-based teams. Each team has 
the responsibilities for attracting investors from a number of target countries. The IIT 
works with project managers from SRPs on various investment projects and events. 
Figure 5.2 demonstrates the innovation networks of IIT for conducting inward 
investment activities. The solid lines imply direct communication networks between 
IIT and innovation actors from other regional partners as well as business managers 
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Figure 5.2 Inward Investment Innovation Networks 
There are two types of innovation networks that the IIT has to maintain regular 
interactions to perform networking tasks. One is the networks that are formed through 
formal partnership agreement with SRPs, the other type of networks are developed via 
institutional or individual contact with other regional institutional partners and 
business support agencies. Different nature of the innovation networks leads to 
different types of the relationships between lIT and other network partners through 
either formal or informal interactions. 
The nature of the formal partnership between IIT and SRP networks are described as 
below: 
" The formal partnership agreement provides organizational arrangement and 
network structures thereby the roles of IIT and SRPs are defined in terms of 
working together as a virtual team 
" The IIT and SRP share a strategic common goal, i. e. to attract global R&D 
investors into the region. 
" Under the umbrella of regional inward investment strategy, it is noted that 
SRPs have different set of aims for attracting investors into the sub-regions; 
" For IIT, the concern is about the number of project in the region, in specific is 
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the job created; For SRP, the priority is the number of project coming into the 
sub region, in specific is the jobs created in the sub-region. 
" The major linkages that bring IIT and SRP mangers together are through 
project-related enquires and visits. 
" The IIT and SRR need to work together to provide customer care services. 
The innovation networks developed by lIT managers tend to be informal and usually 
established through personal contact and /or facilitated by institutional arrangement. 
As it is argued in Chapter 2 that innovation networks cannot perform unless they are 
activated through performing tasks at operational level. The next section will describe 
the detailed working process of the IIT to attract potential investors. 
5.3 The Process of Inward Investment Networking 
5.3.1 Principles of networking 
The inward investment does not have a standard form. It involves different forms of 
activities such as job creation in short term, medium or long term, investment, joint 
venture, collaboration between externals and research department, or collaboration 
between research departments of North East universities and externals. 
The main aim for the IIT, according to IIT senior managers, is to provide project 
management and expertise for clients. 
At the operational level, the IIT operational manager said, our job is to bring 
companies to the region, to establish business, our day to day tasks involve 
identifying clients and potential projects that suits the regional strengthens. The 
project could be academic related, or anybody who are interested in setting up 
facilities or collaborative research, or joint venture partnerships. We organize 
programmes for companies to make it easier for them to come to the region and meet 
with relevant people. We also help them with financial assistance etc. 
With regard to how the inward investment contributes to the knowledge economy, it is 
explained by a IIT senior manager, that if we identify a company that is seeking to 
develop a new product in certain technology area, we then help them to access to 
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relevant resources in the university. They hopefully and eventually create new 
products. That will help to generate knowledge driven employment in the region. 
Although the process sounds simple, the actual tasks involved in innovation networks 
include providing information to potential investors, identifying investment 
requirement and needs, matching with regional infrastructure and resources, arranging 
visits and assisting set up new operations etc. Performing the tasks require various 
source of information and knowledge on the content and context of the investment 
project. During interviews, it was discovered that different terminologies were used to 
refer to the activities in the networking process for attracting investment projects. 
These terminologies are defined as below in order to identify the meaning of the 
innovation networks and the actual tasks performed by the network managers. 
Investment related Enquiry - Referring to a piece of message either through email or 
telephone, from potential investors, asking for information on properties, financial 
services, marketing, communications, labour skills and demography in the region. The 
nature of an enquiry could be either general or specific information about the region 
or sector situation. 
Investment related Visit -A visit could be two types. One tends to be a result of an 
enquiry and a visit may lead to further investigation on investment. The other is in 
nature a good will visit, which is helpful for building trust relationship and might lead 
to an enquiry. This type of visit is in general a result derived from the IIT's 
international marketing effort in the target country. 
Investment Project - The account of an investment project appears to be ambiguous 
and complex. It can be used to refer to a specific enquiry which is likely to be a 
potential project. In the meantime, it can also cover the investment which has already 
been made in the region. Observation from the research shows that the meaning of a 
project is also associated with project management which implies the process that 
covers initial attracting client, providing necessary resources and expertise, 
facilitating relocation or new investment and providing after care services. No what 
whatever the description is about an investment project means, interview shows that 
the common indicator for a successful project is the number of jobs created in the 
region. 
Customers/Client - for mangers involved in the inward investment networks, a client 
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can be either potential investor or an existing investor in the region. 
Customer care - During research, customer care takes a form of two stages: initial 
customer care and after care. Initial customer care refers to the process of facilitating 
potential clients to make decisions to move into the region. Aftercare services involve 
maintaining regular contacts and communications with existing investors to resolve 
problems and issues encountered when engaging with other regional businesses. 
The formal working relationships between IIT and SRP are mainly developed through 
joint information processing activities related to inward investment enquires. Enquires 
are divided into two types: general enquiry about the region as a whole, and specific 
concerns on location, labour, transport etc. which are directly linked to the investment 
project. When IIT receives specific enquiry, the enquiry will be passed to SRP for 
them to fill in specific information. The operation principle is that IIT represents the 
region and deals with all overseas enquires about the region, whereas SRPs handle 
local agencies such as learning council, training organizations, property agencies. One 
of the SRP operational manager said: we have to reply on IIT to provide local 
information to potential investors from overseas, and the IIT should not overarch SRP 
and deal with local agency directly. 
One key feature of the partnership operation is that IIT has to maintain neutral 
position in the process of networking. It is indicated by SRP SM, that `when IIT 
received enquiry from overseas and disseminated to sub-regions for response, each of 
the SRP will put in the bids, list our suggestions, plus a sheet on the premises or 
standards, and match things. The information will be sent back electronically to IIT. If 
investors are interested, a site visit will follow. We are also monitoring the enquires 
coming from HT, to make sure that we have a good chance to attract investors to our 
area ' 
In addition, despite of the political favorite of forging partnerships to provide an 
integrated service or one-stop shop to customers, the comments from the SRP OM 
indicate that the operation of such partnerships doesn't necessarily reflect the inter- 
dependent relationships of working partners. It is noted that `although government 
can set up the partnership agreement, there is no formal command and control 
relationships here, RDA represents the overall strategy of the region and in theory it 
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should also mirror the strategy of each sub regions. It is hoped that we can work 
together by having a joint strategy. However in reality, we do have different priorities 
and objectives. ' (SRP operational manager) 
5.3.2 Nature and Content Networking Tasks 
Research finding shows that the networking of IIT is highly project and task-oriented. 
Attracting inward investment from overseas covers various sizes of the projects 
crossing different business sectors which require both proactive and reactive strategies 
of operation, therefore the nature of the interactions within the inward investment 
networks is dynamic and complex. The main activities conducted by IIT and SRP are 
described in table 5.1. 
IIT SRPs 
" Reactive " Reactive 
- Receiving enquires - Feed information back to APT 
- Pass to SRT Property (main); Demography 
- Response quickly Financial ; Market 
- Change enquires into visits IT structure; Labour, skills 
" Proactive - Response quickly 
- Arrange delegations (visit) - Change enquires into visits 
- Organizing local events, seminars - Supporting on visits and other activities 
- International Marketing - Providing detailed customer care 
(seminars) -Introduce local authority 
- Liaison with overseas offices -Utility company 
- Frequent international trip ( may not be -Funding organization 
contactable) -Property agency 
-Training organization 
Table 5.1 the networking activities of inward investment 
It is understood that IIT, which represents the region as a whole, should take the lead 
of the innovation networks. The IIT acts as a marketing function for the region to 
promote the region in target overseas countries through attending various events, 
exhibitions, conferences and trade missions etc. By taking the advantages of its 
overseas networks, the IIT should be responsible for identifying quality projects for 
the region. The role of IIT, as noted by the IIT OM, is that `We provide one point 
contact in the region, the company only needs to contact its and we deal with the rest 
of the world. ' 
According to the interviews, IIT described their role in the networking process as 
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proactive and reactive. It is proactive in the sense that IIT has to develop the 
marketing strategy to promote the region in the global market by organizing various 
events and visits in order to generate interests in the region. Being reactive means that 
the IIT also needs to quickly respond to enquires or visits which they received directly 
from potential investor or indirectly from the overseas office. In contrast to IIT, the 
role of SRP in the inward investment networks tends to be more reactive due to the 
nature of the partnership relations. This is mainly because that the action of the SRP 
has to reply on enquiry supplied by IIT. Despite of different roles, the partnership 
relations is described as supportive working relations. 
5.3.3 Communication 
The communication process within inward investment process is identified at two 
levels. On one hand, the communication is concerned with the relationships between 
IIT and SRP at organizational level. On the other hand, the communication is 
reflected at operational level between individual investment managers. Evidence 
shows that communications at individual level between IIT and SRP is very open, 
flexible and supportive because there are only small numbers of people within each 
team. The communication mechanism between teams is mainly by email. Telephone 
and face-to-face communications are also used when the project is complex and time 
frame is involved. 
5.3.3.1 Channels of communication 
Research finding reviews that despite of the spread use of email in the exchanges of 
information in the networks, traditional mediated communication such as telephone 
and face-to-face are preferred in this research context. Figure 5.3 and 5.4 shows the 
comparisons between the current communication mechanisms adopted by the existing 
innovation network mangers and the expected communications mechanisms by team 
members. 
It should be noted that the charts are based on data collected from the answer to the 
questions of `how is your current communication mechanisms with your team 
members and to what extent do you think that is effective/not effective? ' It is used 
here merely to provide visual aids for the explanations of the communication 
problems within the innovation networks 
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Figure 5.3 Current Communication within the Inward Investment Networks 








Email Telephone Face-to-face 
Figure 5.4 Communication Channels Expected by the Network Managers 
Research findings indicate that face-to-face communication is seen as important for 
building up effective network relations. The SRP pointed out that `it's all about one to 
one contact. We need to meet with IIT to know what their strategy and operations are, 
so that we can respond in an appropriate way. In the meanwhile, the IIT needs to 
know what we (SRP) are doing and what resources are available in our areas so that 
they can provide potential clients with more accurate information on the 
infrastructure and conditions in the region'. (SRP OM]). 
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The importance of face to face meeting is also addressed by another IIT OM2. It is 
commented that `the face to face meeting is of crucial important as this makes things 
clear and get people know what happened and get a complete picture. You get more 
focused on things discussed'. It is further pointed out that face-to face interaction 
also helps to build up trust relationships with clients. Once you meet then, it is much 
easier for them to respond to your follow up actions. Therefore you can facilitate 
them to make the investment decision'. (SRP OM2) 
Feedback from interviewees shows that the reason for using more telephone and the 
tendency for increasing face-to-face meeting is due to the need for processing large 
amount of information related to investment enquiry or projects. In order to process 
the information effectively and efficiently, investment mangers not only need to 
develop knowledge on various aspects of sector and industrial related information in 
the region, but also have to know about the change of the global market. It is pointed 
out that `we have to combine what happened in the past, what influences us in the 
market, what resources we have with what we want to achieve as a region. Therefore 
information is key in our day-to-day operation. '(SRP OM3) 
However, information can be explicit and tacit in nature. The increasing demand for 
new knowledge and dynamics of global market require the IIT respond to all 
investment related enquiries in an effective and efficient manner. In doing so, the 
managers have to understand the needs of investors and interpret the meaning of 
various information. Therefore, telephone is used before the information exchanges 
by email in order to established understanding and quicken the process of information 
exchanges. For example, IIT operational manger pointed out that `When I have clients 
who want to visit the sub regions, I always give them a call before I send an email to 
them, because I don't know if they are able to help. If they agree, then I send detailed 
information to them to make arrangement. If 1 just sent them an email, 1 don't know 
how long to get response from them as we cannot keep our client waiting. ' 
Interview shows that though email communication can be used for the purpose of 
document exchange or quick notice. It is only `an enabler of communication' (SRP 
OM2) and `cannot get you more focused and concentrate. People are all very busy 
and they don't have the patient to read a long message, they need summery so that 
155 
their attention can be drawn. ' (SRP OM3) 
5.3.3.2 Invisible Factors of Network Communication 
Despite of what is described as `flexible and supportive working relations at 
individual level', it is evident that the communication at organizational level between 
IIT and SRP appears to be problematic. The main reason identified that hinders 
effective communication is associated with the nature of the innovation tasks in the 
network that don't seem to be fully understood and shared within team members. 
Table 5.1 enumerates some invisible factors identified from interviews that have 
impact the communications within the network partners. The invisible factors are 
embedded in the specific institutional context and linked to different organizational 
structure and information systems. For instance, the IIT is operating under the 
pressure of fast changing' global market therefore has to make instant decisions to 
secure every possible opportunities of investments. However the SRP is driven by the 
reactive approach and more consideration is taken on the projects analysis and 
rationale. Problems occur when ITT sent enquires to SRP and receives slow response, 
or enquires passed on by IIT did not have further response after SRP supplied with 
relevant information. The SRP OM3 pointed out that `it is important for IIT to 
distinguish between a genuine project enquiry and a general enquiry so that we can 
concentrate our effort on the project enquiry that is likely to transfer to an investment 
project'. 
In addition, the invisible factors also include technical information and project-related 
knowledge which are likely to be embodied within individual and team activities. 
This type of knowledge is tacit in nature and can only be shared through intensive 
social interactions and informal networks. Network partners will not be able to react 
and cooperate effectively if there is lack of shared understanding and appreciation on 
the different working context. In the context of IIT which is dealing with the 
international market, the barriers coming from national culture and value differences 
present further difficulties for mangers during the process of networking. 
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Invisible factors in networking 
IIT SRP Potential Investors 
" Fast changing and " Knowledge on business " National cultural values 
uncertainty of the sectors and key contacts in " Business practice (legal, 
international market the region finance, technology 
" Instant decision-making " Rational analysis on conditions) 
" Internal information projects " Knowledge about British 
systems and Knowledge " Internal information system market and business 
linkage and knowledge linkages settings. 
Table 5.1 Invisible Factors within Innovation Networks 
5.3.4 Perceived Roles within Networks 
Based in RDA, which is the leading organization for regional economic development, 
the IIT is obviously perceived as the leader for the inward investment networking. 
However, under the umbrella organization each SRP has its own aims and objectives 
for inward investment. Different interests of SRP lead to different perceptions on the 
roles performed by team members within the inward investment networks. 
In the context of inward investment networks, IIT perceives its role as facilitator of 
the inward investment networks. For instance, the IIT SM said: `we are facilitators 
really, we cannot impose our decisions on them (investors) unless they develop an 
interests in the region. So our role is to create interests and facilitate them to come to 
this region. ' Another manager within IIT also confirmed that `we are really the 
facilitator....... we introduce companies to learning council, training organization, 
local accountants, funding and local authority.... also identify potential site, property'. 
(IIT OMl) 
The role of facilitator not only involves various initiatives to support potential 
investors, it also includes supporting SRP by supplying investment enquires and 
attracting investors into the region. As SRP noted that `we have very little resources if 
you want to achieve our inward investment strategies, in order to maximize contact, 
we work close with IIT in RDA to expand our networks and promote its as sub- 
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regional area' (SPR OM2) 
However from SRP perspective, the IIT is perceived as information feeder within the 
networks. It is pointed out by SRP that `we can only rely on the information provided 
by HT, if they can provide full information, we can then better assist the company with 
relevant information. The better understanding we have to the company, the better 
service we can offer to potential investors' (SRP SMI). This view is supported by 
other SRP who pointed out that `without a good understanding on the information, we 
can only respond based on our assumptions rather than on the fact. It has certainly 
led to negative impact on our quality of the response to the projects'. (SRP SM2) 
The comments on the perceived roles of IIT also caused different views on the 
knowledge that IIT needs to develop in order to perform its role effectively. The IIT 
OM perceive the facilitator role requires more general knowledge on various aspects 
of the region, therefore can direct clients to the right contact and resources. However 
the SRP disagreed with this view by pointing out that lIT should develop industry 
expertise that can help to interpret the meaning of enquiries and understand investor's 
needs. 
As a result of the diverse perceptions within the networks, tensions occurred between 
actors during the process of interactions. It is argued that the problems of managing 
effective networking does not come from a variety of interest and objectives of actors, 
but also relates to the perceptions of the situation of actors involved in the networks 
(Termeer and Koppenjan, 1997; Van Twist and Termeer, 1991). Innovation actors 
define their own roles according to their own perceptions of the environment surround 
them, which leads to their own definition of the problem. Thus the actions or solutions 
are driven by their own perceptions of problem rather than a shared solution. Only 
when the embedded social process of perception is better understood can strategies be 
developed appropriately to influence the process of interactions and achieve purpose 
of networking. 
5.3.5 Summary 
Section 5.3 presented the operational practices involved in inward investment 
networking. It started by examining the meaning and content of inward investment 
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tasks in order to identify detailed activities conducted by managers during day-to-day 
operation. It has been observed that the working norms of the teams are regarded as 
informal, supportive and equal relationships. The nature of inward investment tasks 
were described as both proactive and reactive. It has also been identified that the 
nature of networking tasks tend to have an effect on the partnership relations in terms 
of communication and information exchange, in particular the invisible factors 
embedded in different organizational, institutional and cultural context are likely to 
create misunderstanding and communication problems during the process of 
networking. In addition, face-to-Face communication is regarded as an important 
means of information exchange mechanisms during networking as it helps to enhance 
shared understanding on the intangible territory within the team members. Finally, it 
is observed that the roles performed by innovation actors are perceived differently due 
to actors coming from different context are driven by different objectives and 
interests. The findings from pilot study indicate that managing the conflicts within 
innovation networks needs to understand the fundamental differences of the 
mentalities between network partners during the process Of interactions. The next 
section will focus on discussing the implications of these research findings. 
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5.4 Implications of Findings 
Attracting inward investment has been traditionally seen as an important strategy for 
developing regional economy. In the era of knowledge economy where continuous 
developing new knowledge and sustainable competitive advantages become the key 
agenda for firms, inward investment as a standalone method of regeneration, seems to 
be outmoded although it still plays an important role in promoting the region to the 
international market. Observations from the pilot study shows that one of the 
important reasons for the increasing difficulties facing the inward investment team is 
`how to present the world about the strengths of the region', i. e. the inward 
investment managers will have to demonstrate clearly what the region can offer to 
potential investors, how good the infrastructure is, what are the key research expertise 
who can assist firms in conducting R&D, what are the local firm support in creating 
clusters of support in certain sector etc, which are essential for global investors to 
make the decision to the region. 
Findings from the pilot study clearly suggest that in order to perform the innovation 
networking tasks effectively, a number of aspects need to be taken into consideration. 
5.4.1 Information Configuration 
It is pointed out that the ability for generating innovation on one hand relies on the 
amount of information that actor is able to receive from the context in which they are 
operating. On the other hand, it is associated with the abilities of innovation actors to 
evaluate and assess the information that is useful for knowledge creation. (Newell et 
al., 2002) 
Interview shows that an important aspect of inward investment activities in supporting 
innovation and economic development in the region is the ability of information 
processing. In order to promote the region and attract high-tech company from the 
world, mangers perform networking tasks need to process both generic information 
about the region and specific enquiry related to certain sector and technology. In 
addition, dealing with the mounting information also needs certain format and 
information system support so that enquiry and information can be processed and 
followed up. 
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What emerged from the networking tasks is the significant challenge of information 
configuration. The meaning of information configuration is in twofold. First, how IIT 
identify, access and collect useful information about regional strengths including 
technological development, research expertise and infrastructure support in order to 
present high quality information to potential investors; Second, how IIT interpret 
information from potential investors and pass on to SRP for them to respond 
effectively. The ability to manage these challenges point to the needs for IIT to 
develop extensive knowledge networks in the region so that they understand `what is 
happening in the region'. In the meanwhile, in order to interpret the investment 
enquiry, the IIT also needs to have in-depth knowledge and terminologies used in 
certain technology sectors. 
In addition, although the purpose of IIT is to provide one-stop shop to potential 
investors outside the region, the changing global market and different types of 
investors demand different information and knowledge about what the region can 
offer. This requires the IIT continuously update their knowledge networks and 
maintain contact with other innovation actors in the region so that they can provide 
quality information to meet the diverse needs of potential clients. Charles (2004, 
higher education and business conference) pointed out that managing innovation 
networks require the actors to understand both direct and indirect knowledge base in 
the region. The direct knowledge base refers to public research institutions, such as 
universities as knowledge institutions. The indirect knowledge base refers to the 
groups of talent individuals embedded in informal and social networks. Despite of 
formal or informal institutional arrangements between RDA and other regional 
partner, maintaining individual contacts within the innovation networks is not easy 
due to various internal and external organizational change, because building 
knowledge networks with key information contact needs time for interactions so that 
trust relationships can be established. 
The implication of configuring information during inward investment networking is 
the recognition for IIT to develop the ability of managing dynamic changes involved 
in networking in order to achieve the inward investment objectives. 
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5.4.2 Managing Dynamic Changes 
Change involved in managing inward investment networks is manifest from a number 
of perspectives: organizational, operational and individual. 
Significant concerns were raised during interview with regard to the impact of 
continuous reorganization within the RDA. The SRP pointed out that they have to 
work with different people every a couple of years or sometimes every six months. 
Interview with SRP mangers shows that the main issue with reorganization is not only 
the personnel change, but also the culture, internal communication system and power 
change. The key contact for SRP managers constantly changes, which to the great 
extent damaged the network relations and motivations of SRP in terms of 
participating in networking activities. This is also confirmed by IIT that significant 
changes within organization has affected on the morale of staff and the managers were 
worried about their jobs as they have to reapply for their existing position as a result 
of restructuring. 
Although it is mentioned by IIT that the aim of the reorganization is to allow strategy 
works closely with delivery and implementation team. Beer et. al (1990) argues that 
understanding the necessity to change doesn't necessarily mean the understanding on 
what it takes to bring it about. It is clear in the case study that the consequences and 
impact of the change on external confusion and frustration have been under estimated 
if not totally undermined. It is argued that the change initiative from the top needs to 
take into considerations of the diversity and dynamics at bottom level in order to 
ensure the successful implementation of the strategies (Pettigrew A. M., 1990). 
Under the pressure of the fast changing global market, the IIT has to adopt a flexible 
strategy and make quick decisions in order to catch emerging opportunities during the 
process of networking. Change is not something that can be planned. It requires actor 
respond in the timely manner and appropriate way so that opportunities are not gone 
away. In order to respond effectively to the investment enquires, IIT needs to collect 
various sources of information in a short time scales. The key issue is that these 
information and knowledge sometimes are not readily available and it takes time for 
IIT to collect from the networking partners including SRPs. However the SRP has 
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different working style and strategies to attract inward investment to the sub-regions. 
Therefore tensions occurred between IIT and SRPs when the IIT asked for 
information from SRP within a short time scales. In addition, due to the uncertainty of 
the investment market, not all information provided to potential investors can receive 
response, which makes it difficult for IIT to give SRP meaningful feedback for follow 
up actions. This has reinforced the tension and misunderstanding between the team 
members during the process of networking. As one of the SRP manger pointed out 
that `we asked about the feedback of these enquiries that we received from them (HT), 
but we don't have much information about it. I suspect that because of constantly 
restructuring that happening within RDA, people moving around and there seems to 
be little consistency on who is responsible for the enquiry'. (SRP OM4) 
It is argued that managing the pressure of change at the operational level requires 
innovation actors develop social and `soft' project management skills ((Buchanan D. 
and Boddy D., 1992; McLoughlin I. P. and Jackson P., 1999) in order to develop 
mutual understanding on the different nature of working practice and context. The 
need for enhancing mutual understanding has been recognized by the mangers from 
SRP and ITT in terms of organizing frequent meetings and know more about the 
internal operation systems between the organizations and as well as the strategic 
priorities for inward investment. 
Although many change theories emphasizes the impact of culture change, it is pointed 
out that successful change efforts focus on the work itself, not on abstractions like 
`participation' or `culture', in fact individual behaviour is powerfully shaped by the 
organizational roles that people play (Beer et. al, 1990). It is evident from the case that 
when team members from IIT and SRP have close interactions at individual level, 
more understanding is established on the problems and issues related to investment 
enquiry. Thus team members are likely to change practice to adapt the new situation. 
5.4.3 Coordination Mechanisms 
Research finding shows that the mechanisms of coordinating innovation networks are 
loose, democratic and equal under the partnership agreement. Here `equal' means that 
as the representative of the region, therefore IIT managers have to maintain its neutral 
position to all SRP and cannot consider one SRP is important than the other when 
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introducing the regional situation to potential investors. 
Working in partnership is one of the key features of coordinating policy 
implementation in the public sector in the UK. As both SRP SM and other SMs from 
regional business support indicate that partnerships is a mutual dependent 
relationships between organizations. `we are equal, friendly and supportive to each 
other, but not in the hierarchical sense', as IIT SM commented. 
Many theories on networking coordination emphasize social mechanisms of control 
(Gossling T., 2004, Lane Christel and Bachmann Reinhard, 1998, Nooteboom, 1999) 
such as interactions through informal networks and building up trust relations. The 
findings from the pilot study clearly shows that maintaining inter-personal relations is 
critical as part of the process of building up knowledge networks for innovation. 
Interactions at individual levels are described as friendly and flexible. `It's very easy 
to pick up the phone to talk with them individually, they are all good people, we have 
shared goals and we are trying to do the same sort of job. ' (HT OM1). 
As an important social mechanism of coordination during networking, face-to-face 
interaction in facilitating trust and relationships is addressed as crucial by all 
interviewees. Trevino et al. (1987) found that face to face interaction was preferred 
for difficult, ambiguous communications because of its capacity for rapid feedback 
and multiple cues. Symbolic reasons were also given for choosing face to face 
interaction, suggesting that additional cues of caring, building teamwork, showing 
trust and informality were important. It is clearly evident that effectively processing 
investment enquiries require network managers have insights on the needs of 
investors. Therefore face to face interaction can help to reduce ambiguous and clarify 
misunderstanding on the key issue of concerns. In addition, Siltkin and Roth (1993) 
indicate that trusting relationships are rooted in congruence between the individual's 
values and the values of the organizations. 
However the perceived good inter-personal relations and common goal doesn't imply 
less effort in coordination and control on networking tasks. The `loose and friendly' 
nature of coordination mechanisms seem to be contradict to the increasing demand for 
`tasks-oriented' and `project-focused' business culture for mangers working in the 
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public sectors. Particularly, when IIT SM described themselves as `public 
entrepreneurs', there is clear implications on the needs for creating the appropriate 
coordination mechanisms which ensure tasks are done and problem are solved in an 
effectively and efficient manner. 
According to research interviews, one of significant criticisms on the process of 
partnerships is the separation between strategy and implementation. Despite the 
formal established partnership relations between SRP and IIT, both SRP and IIT have 
acknowledged the problems of communication at operational level were not paid 
enough attention by strategic level due to different mentality and strategies adopted by 
the HT and SRPs. 
Another coordination mechanism is related to the role of strategic leadership in the 
collaborative environment within partnerships. It is argued that effectiveness of 
networking is determined by the capacity of actors to demonstrate leadership in 
interactions by devising new options, speaking out for them to their organizations and 
in addition by succeeding in getting their organization to keep to the agreed 
procedures (Kickert and Koppenjan, 1997). In another words, the leader in the 
partnerships is to provide support to other actors in terms of resources, procedures and 
arrangement so that actors can perform efficiently. 
The pilot study shows that IIT is perceived as leader of the networks and acts as 
information `filter' and `interpreter' for the rest team members. This means that the 
IIT needs to support the other team members through providing `meaningful 
feedback' as well as `quality information', which are viewed as essential for 
maintaining the proximity of network relationships by SRPs. Performing the role of 
leadership effectively needs continuous interactions with other team members and 
create a shared understanding on their needs and how to support with each other. 
However because the nature of partnerships between actors is loose and flexible, there 
is lack of commitment for mutual inter-dependent relations between the team 
members to make sure things are done. Consequently, SRP felt not being involved in 
the process and lack of support by the network leaders. Therefore a certain degree of 
alienation occurred in the network. 
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Evidence collected from interviews suggests that in order to lead within the network 
environment, leaders need to maintain supportive relationships with other actors 
through continuous interactions and creating an open environment of communication 
so that both explicit and tacit information can be exchanged. Network participants can 
be ensured about `what is happening' and `what will happen'. Once meanings are 
clarified, commitment will flow and goals can be infused into mission. Appreciation 
the importance of `knowing' in order to support network activities points to the need 
of learning. As Cooke (1998) argues that if knowledge is regarded as the ultimate 
purpose, learning is the process that leads to the creation of new knowledge. This 
leads to the aspect of learning that is embedded in all aspects of network 
implementation. 
5.4.3 Issues of learning 
The process of learning during inward investment networking is manifested at three 
levels: individual, organizational and cross-cultural learning. It is argued that when 
innovation actors work across organizational and institutional boundaries, cultural 
tolerance and empathy is a basic condition for communicative openness and learning 
(Boutellier R., 1998). Melding different cultures together when working together is 
also a key learning for actors working in the networking context across boundaries 
(Pauleen D. J. and Yoong P., 2001). 
At the individual level, it is evident that individual learning is supported by proximate 
relations developed through face to face interactions. When there is lack of face-to- 
face interaction between the team members, there is more complains about break of 
communication and lack of shared understanding. On the contrary, the team 
relationships appear to be proximate when there is more face-to-face interaction. At 
the organizational level, it seems that different organizational and operational context 
as well as continuous restructuring and changes in the global market hindered the 
communication between team members thereby affect the result of learning. With 
regard to the cross-cultural learning, it is noted that the investment teams are dealing 
with the international market, therefore enhancing knowledge on business culture and 
practices are essential to interpret the meaning of enquires generated from certain 
culture and identify the needs of potential clients. 
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In order to perform networking effectively, it is necessary to create a learning culture, 
as indicated by Macher (1992), a learning culture is one where people were creative in 
all their relationships and experiences. Managers need to be encouraged and 
motivated to take risks and try out new ideas. It should be noted that creating a 
learning culture requires support and effort from all actors involved in the innovation 
networks. The strategy for attracting inward investment cannot be achieved by IIT 
alone, rather it requires collective actions and interactive networks of a wide range of 
innovation actors within the region. 
5.5 Conclusion 
The purpose of the pilot study is to develop an initial understanding on the process 
and content of innovation networking in the regional context. As part of the regional 
economic development strategy, inward investment has been an important function 
for linking the region to the global market by bringing in new technologies, 
investment and R&D firms into the region so that the local firms, particularly SMEs 
(Small and Medium Size Enterprises) can benefit from new knowledge creation 
opportunities by establishing collaboration or joint ventures with external firms. 
Although the pilot study forms a small part of the overall research design, the study 
on the inward investment networking in the regional context provides a heuristic 
narrative of the key processes and issues involved in developing the regional 
economic development and innovation. The summary of the key implications is 
presented as below: 
First of all, innovation networking to a certain degree depends on the ability of 
information processing. The process of inward investment networking involves not 
only generic information about the region in general, but also specific sector related 
information. Providing quality information to potential investors in an effective and 
efficient manner is crucial for the success of the inward investment strategy. The 
significant challenges facing network managers are how to identify and access 
relevant information and knowledge, more importantly, how to interpret the 
information in a meaningful way so that decisions can be made and appropriate 
actions can be taken. 
Secondly, despite the structural facilitation created through partnership agreement and 
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perceived common goals among network partners, the delivery of inward investment 
strategy is far more complicated due to dynamic interests and objectives pursued by 
other actors. Part of the reasons as indicated by the interviewees, is due to lack of 
support and interactions from the strategic level to create an open environment that is 
conductive to information and knowledge sharing between different actors. Thus how 
institutional arrangement at the strategic level and the leaders of partnership 
organizations facilitate implementation and network operation is important. 
Thirdly, changes involved in innovation networks are from both internal and external. 
Although reorganization is seen as a means of improving existing operation and 
seeking new development, misunderstanding and confusions occurred when the 
process of restructuring is not clearly understood by external working partners. 
Managing change is also derived from the pressure of responding to the dynamic 
environment and global market. Coping with dynamic changes not only require actors 
equipped with generic knowledge about where to seek information, but also require 
technical knowledge related to the innovation content so that the needs of potential 
investors can be better understood. 
Finally, mobilizing collective actions for effective networking needs interactive 
learning at various levels of operations. It is identified that individual interactions 
based on face-to-face meetings plays an important role in mobilizing actions and 
reduce ambiguities involved in network communication. In addition, learning requires 
interactions between what is known based on the experiences and what's new in terms 
of new information. Therefore it is important for policy makers to create a learning 
culture that facilitates effective information and knowledge sharing between 
innovation actors. 
The significance of the issues emerged from the pilot study will be further explored 
and examined through broader networks of interactions for enhancing innovation 
capacities and developing knowledge economy in the regional context. 
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Chapter 6 Presentation of the Main Study 
6.1 Introduction 
The success of policy cannot be achieved without effective implementation. Although 
the overall policy networks presented in Chapter 4 provides the aspirations and 
strategic intention for the region to become the knowledge-based region, evidence 
collected from the pilot study has shed lights on the difficulties and challenges 
associated with building up effective networking relationships across organizational 
boundaries at the regional level. The major implication arising from the pilot study is 
how the strategic intentions can be translated into practice and how resources and 
effort can be dedicated to the interactive networking to achieve the expected outcome. 
It is against this aspect that this chapter presents overall picture and the research data 
of the main study undertaken in the North East of England with a particular focus on 
the implementation of SfS innovation programme, i. e. how Triple Helix networks are 
implemented via the new created CoEs to engage with university and industry in the 
region and the key networking challenges facing innovation actors withinthe Triple 
helix networks. 
6.2 Building Network Relations within the Triple Helix 
6.2.1 CoEs and Industry Relations 
The nature of CoEs and their operational strategies are vary, depending on the 
technology areas each centre decides to focus on. The operational strategies are at 
different developmental stages, either based on existing industry strength, or start 
from the beginning to map out the information and build up the technology 
development strategy. Despite the official definitions and functions given by the SfS 
policy document, the CoEs perceive themselves as private companies which have 
both private interests and public interests. Each centre has its own market to address 
its business strategy. The private nature of the CoEs decides that they need to think 
about their overheads and costs as well as promoting public objectives. 
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6.2.1.1 Debate about the Status and Roles of CoEs 
Despite of the public objectives given to the CoEs, research finding suggests that 
there seems to be a certain degree of confusion among the teams as to what kind of 
organizations they are, which has impact on their rules of operations 
For instance, the CENAMPS SM pointed out that: `since we were created by the 
Regional Development Agency, and funded by European and regional development 
fund, which makes us a more public organization, so I guess we are public sector 
really'. Similar view was expressed by Codework and CELS SM who commented that 
`we are all for pubic good, public service. ' 
However, there are also different opinions in terms of the nature of CoEs. Given that 
all CoEs have the tasks of being self-sustainable within certain number of years, some 
managers regarded self-sustainability through commercialization as the priority of the 
innovation tasks when they were asked to rate on their key objectives. The NaREC 
OM said: 'CoEs are just like other organization, we don't have any special position 
when applying from government funding, we were just treated as other organizations 
by the regional development agency. We are commercial organization with high level 
project managers who have worked across the world, and bring different ideas 
together to make technology'. 
`Neither pure public, nor pure private, we are in the middle' is the general opinion 
from the majority of the interviewees. Among the 10 interviews with operations 
managers within five CoEs, 8 managers confirmed that because the CoEs were funded 
by the government, they have public duties and the right to interven innovation policy. 
Therefore they regarded themselves as public sector. The other 2 operations mangers 
though admitted the public nature to a certain degree, they pointed out that the way 
CoEs were set up and nature of their business which is companies limited by 
Guarantee, defines that they need to operate in private terms. 
In terms of the role played by CoEs, the CoEs perceive themselves as specialized 
organizations with targeted technology to catalyze and also a knowledge broker. 
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The CPI SM pointed out that: `we are not normal support organizations, our strength 
is that we understand the technology better, we are specialize organizations to 
catalyze. Similar point was expressed by NaREC SM: `We act as catalyst because we 
know people well and know what they do well. Essentially we play a knowledge 
broker role in the region. ' 
The perceived nature and roles by CoEs mangers as `catalyst' or `broker' surely fit 
into the concept of knowledge-based innovation that is focused on the ability of 
tapping, utilizing and mobilizing diverse ideas from a variety innovation actors in the 
networks (Kickert and Koppenjan, 1997). 
6.2.1.2 Developing Operational Strategies 
Interviews with operational managers from CoEs and their collaborative partners 
during innovation networks suggest that although all CoEs have both public and 
private objectives to achieve, the operational strategies vary due to different target 
technology areas. 
CENAMPS has about 10 members of full time staff who deal with many grounds and 
different projects. The organization is structured around projects. Projects are not 
perceived as results, but as a mean to deliver the knowledge economy, i. e. creating 
jobs and strengthen supply chain within the region. The operational strategies are 
approached from two perspectives: proactive and reactive. The proactive strategy 
focuses on two or three technology areas which are identified to be potential strength 
in the next decade and then build up support for those areas and companies. The 
reactive approach is to respond to companies enquires on technology areas. The CoE 
team will analyze and investigate on what the area can bring about and how to 
strength the position future. The performance of the team is evaluated through the 
customer's feedback. Because people are too busy dealing with their own projects, it 
is evident that sharing information seems to be an issue within the team. Sharing 
information is also difficult due to the nature of the project is different. Having 
recognized this issue, the team was trying to rely on information technology to share 
information through setting up intranet within the centre. 
NaREC operates in two layers of innovation processes. One is to engage with the 
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knowledge transfer networks associated with university and industry in the region. 
The other is to deliver the policy outlined in the government energy white paper. This 
involves national policy networks and energy related associations because energy 
sector is highly influenced by the government policy. In addition, the energy market is 
not there already, it needs to be developed and shaped by those who are involved in 
the networking process. The operational strategy for NaREC is very capital extensive 
due to the nature of the energy sector. Some stage costs about half million pounds 
from research development, prototype building processes towards final commercial 
products. According to the NaREC manager, the CoE is to convert idea into 
organization that can create product and services and building networks at various 
level is essential for achieving its operational strategies. The operational strategy of 
NaREC is achieved through making investment through collaborating with local 
companies, prioritizing different stages of development activities and be flexible on 
emerging opportunities. It is hoped that over time networks can be built up to shape 
the research and development of the energy sector. 
Codeworks has about 30 members of staff working in three main areas of business 
within the centre: corporate finance, innovation and support for digital clusters. The 
key objective for Codework is to pull deep market knowledge, industry expertise into 
university to inform research agenda. The support for digital clusters is through the 
creation of a Trade Association - Codeworks Connect, which has a membership of 
around 200 active digital companies in the North East region. The main activities for 
Codeworks Connect include assisting local companies on accessing to finance, 
marketing & business development, creating networks and skills development. The 
adversary board of Connects involves senior members from the regional university, 
big corporations in digital sector, business support agencies, government office, 
universities as well as the Codeworks. The purpose is to build up support and 
networks from the key stakeholders involved in the innovation system. The corporate 
finance involves helping regional companies access to NStar funds to develop new 
technology or product. Finally the innovation activities cover a range of projects 
including analyzing regional strengths against global market in terms of accessibility, 
web services, games, computing and Spin-out opportunities. What's more, Codeworks 
also operates projects funded by the government to take innovative digital research 
and transmission into SMEs in the region. It is intended that through the development 
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of the project networks, the commercial objectives of Codeworks can be achieved in 
the long-term. 
CPI operates in a different way from other centres according to the CoE manager due 
to the mature and established industry base that has been developed in the region. 
Whilst other centres are concentrating to bring knowledge from the university to 
industry to improve the knowledge base in the region, CPI acts as a brokerage to pull 
the knowledge which they believe are from the industry, and contact university to 
further develop the knowledge. The centre is structured in project teams. The project 
networks are based on the government funded projects with the collaboration between 
universities and industries. In terms of operation, CPI develops three levels of 
operational strategies, (1) identifying and talking to potential business partners to 
purse collective funding; (2) setting up collaboration between university and industry; 
(3) managing and coordinating projects through networking; CPI sits in the centre to 
allocate interests, resources and coordinate collective actions from partners. Projects 
are managed through the steering groups consist the project operation team, funding 
organizations and business partners. 
CELS operates through supporting the academic community networks as well as 
individual spin-off companies because that the knowledge of life science to the great 
extend still remain within the labs in the universities. Therefore supporting the 
networking of academics communities is regarded as the important strategy of 
knowledge sharing between academics. CELS has extensive database-backed 
knowledge of the Healthcare, Life Science and Biotechnology organisations in North 
East England and is continually involved in spin-out, start-up and business expansion 
activities. One of the projects is bio-networks which is the academic community 
networks funded by CELS and organized by the academics within the university who 
act as event organizer and liaison manager between the academic communities and 
CELS. 
6.2.1.3 Building up Industrial Networks 
As it is argued that activation of innovation networks involves three important 
elements: to decide which link to develop, what information is needed through the 
links and creating rules of interactions ((Friend J. K. and Power J. M. and Yewlett 
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C. J. L., 1974 ; Friend J. K. and Power J. M. and Yewlett C. J. L., 1974). 
Data collected from main study indicate that the innovation networks developed by 
CoEs are in line with the operational strategy and the nature of the technology each 
centre is involved. The operations of innovation networks also are developed at 
regional, national and international levels. For instance, within Codeworks, the 
organizational networks include all members developed through the electronic project 
networks; the inward investment teams from the Regional Development Agency; 
other business support organizations such as business link, Chambers of Commerce; 
Trade and Investment; Technology Transfer Office, management teams and individual 
researchers within the university and international contacts. 
Research interviews and observation also identified that the innovation networks were 
built up through various means and channels. For instance, by appointing executive or 
non-executive members into the advisory board, these people have extensive 
networks in certain technology areas or sectors and therefore will be able to influence 
government in policy making. The networks can also be set up via the establishment 
of the network association (e. g. Codeworks connect) or formal R&D networks 
(NaREC's R&D Matrix) to attract interests of the target companies or investors. 
Joining policy networks as an institutional member is also a way of accessing 
information and key contact within the sector or technology areas. In addition, 
organizing various events or forum around different themes is also perceived as an 
effective way of building up knowledge networks. The events can be general or 
specific technology areas. The general event aims for companies to share their 
experiences of developing their business in the technology sector. The specific event 
can be a follow up meeting for those who had initial interests to further discussions 
and develop potential projects. The location of the events can be either within the 
region, or can be outside the region in another country such as international 
exhibition. Such event will help participants to get out of the normal environment and 
bring them to an international context so that they can interact with each other and 
develop personal relationships, which is fundamental for building up trust-based 
business relationships. 
It is evident that during the process of developing innovation networks, the role of 
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personal contacts in building up knowledge network is perceived as important. At 
operational level, CoE operational managers approach individual companies or 
university academics through face to face meeting and presentations trying to identify 
the areas of technology developed by the university or the needs of the company. For 
instance, the CELs OM pointed out: 
`Knowledge networking requires time to contact people and know people, the 
investment in principle is about evaluate people who are capable of exploiting and 
exploring technology. If I got a great idea and I want people to invest in it, but you 
don 't know whom I am, and we have to go to go through the process of knowing each 
other before we start doing something, this will waste a lot of time. That's why we try 
to create chance for people with specific interests meeting each others because 
personal contact is the most important in the process of innovation'. 
The SM from regional support organization further emphasized that `by creating 
mental networks, we get to know where the expertise are in this region and will be 
able to better inform business on relevant resources and expertise for innovation. 
Linking to the recognition of personal knowledge in creating knowledge map, the 
importance of face-to-face interaction is also highlighted by a SM from the regional 
firm. It is commented that `You really, really got to network and meet a rang of 
people. For academics, you can run research groups, you can do research papers, but 
a lot time, you don't work with them, it is kind of separate...... In business, if you don't 
network, you don't go anywhere. ' 
6.2.1.4 Maintaining Networks 
Establishing knowledge networks is only a starting point, the activation of innovation 
networks also requires energy developed on maintaining the relationships via 
effective communication between relevant actors at various levels. Both observations 
and interview data manifest that there are different levels of communications 
developed by CoEs including marketing level, organizational and institutional level, 
strategic management level, operational level and interpersonal level. 
The marketing level of communication aims to promote the role of CoEs through 
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various public sources, website, press release, news letters, and public events and 
raise awareness of the technology that the centre is promoting. The organizational and 
institutional level of communication is through the distribution of the policy 
document and it sometimes involves the annual meeting of the senior members of the 
key organizations to discuss relevant policies. The interactions between strategy 
management are perceived as important for implementing the CoEs strategy. For 
example, the CEO (Chief Executive Officer) from the CoEs meet on the regular basis 
with the SfS management team and SIC to discuss the strategic development of the 
Centres and project progress that have been initiated. It is usually through the strategic 
management meeting between the CEOs that feedback on the CoEs performance are 
received from their key stakeholders and suggestions are made for considering new 
development for the CoEs operations. The next level of communication is at the 
project-based within the business development teams. Project managers interact with 
managers from other organizations or centres on specific technology issues. Finally, 
depending on the experiences of individual and the technology area, personal 
networks are often used to identify the key contact and access to relevant information 
within the organization. 
According to the senior manager from one of the regional firms, `Networking is 
eventually about seeking information that can be used to develop new project related 
to the technology or the sector that the business is involved. ' During the process of 
research, it is clearly evident that information sought by innovation actors through 
networking not only contains technological information, but also personal related 
information, such as what activities those innovative academics are involved, what 
new research has been developed as well as market and industry trends on new 
technology development. In addition to project related information, information on 
the organizational structure and layers of management are also perceived as important 
by managers working in RDA, CoEs and other regional business support 
organizations. Therefore it is not surprising that many efforts were made by managers 
from the support organization to build up information database and maintain links 
with key researchers in the relevant technology areas and businesses in the region. 
Despite of the significance of organizational and personal related information, 
obtaining such information and maintaining contacts do not appear to be easy. 
Business mangers often face the problem of losing links and contacts. As the OM 
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from the business support organization stressed: 
`We spent a lot time building on relationships with certain contact within the 
organization. However the person left the department due to organizational 
restructure and all our effort has been wasted and we have to start all over again 
explaining what we are trying to do'. 
Though the significance of activating innovation networks and maintaining regular 
contact at various levels of operation can not be ignored, the key challenges facing 
innovation actors seem to come from complex institutional relationships and 
perceived roles of innovation actors during the process of implementing innovation 
tasks. 
6.2.1.5 Selective Approach 
Although the SfS programme broadly identified the key actors include the regional 
universities, industries and new created organizations CoEs to facilitate interactions 
between university-industries, the strategic intention does not seem to be interpreted 
in the same way by the wide arrange of stakeholders across the region. Interview 
shows that some business sectors felt being left aside by not being seen as the 
strengths in the region, therefore they were not prioritized when trying to engage with 
CoEs and apply for funding to support business growth. Successful selection of 
network participants depends on the correct assessment on the right actors. Evidence 
suggest that whilst CoEs were created to support the development of the five 
technology areas, the diversity and dynamic activities involved in these technologies 
make it difficult to identify and prioritize the specific technologies that will create 
regional competitive advantages in the global market. Therefore the decisions on 
selecting specific technology areas and business development depend on the 
knowledge and expertise of individual CoE which are staffed by global renowned 
figures with rich international experiences in technology exploitation and 
commercialization. However a number of interviewees raised concerns on whether 
the external experiences can be adapted into the regional context, and the decisions 
made by the Chief Executives are accountable and appreciated by other stakeholders 
in the region. In addition, the assessment of the specific technology areas for financial 
support is based on the CoE's interpretation of the market trends and whether the 
technology is valid for commercialization (although the companies may have different 
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views on the market). The refuse of some business funding application suggests that 
the CoEs are certainly having their own selective and targeted approach of choosing 
actors into their innovation networks, rather than being a generic network support 
organization for all the businesses involved in the technology areas. 
6.2.2 CoEs and University Relations 
6.2.2.1 Project-based Relations 
Within the innovation networks, the interactions and relationships between the CoEs 
and university were described as project-based rather than through institutional links. 
The CoEs insisted that the relationships with university and industries are project 
based, in particular it is emphasized by the CoEs mangers that they are dealing with 
projects, not institutions. The strategies adopted by CoEs that focus on building up 
project-based relationships from bottom-up with individual research does bring to 
fruition of a number of key objectives set by CoEs. 
It has also been noted that the build-up of project relationships does not start from a 
clearly defined project at the beginning. In fact, the relationships often start by vague 
ideas or general interest from the CoEs, business mangers and academics. The CoEs 
usually sit in the middle talking to both sides and collect specific interests, 
information on potential technology that could be commercialized and who are the 
experts researching in the technology development. Information is collected from 
various sources and personal interactions through various networking events. Through 
the interactive process, the ideas or concepts are developed into a project based on the 
common interests of academics and industries. Then the CoEs will perform their 
project management role to further define the key elements of the project, allocate 
resources, monitoring progress, negotiating with academics and companies to 
agreement on technical details, product development and commercial operations. 
6.2.2.2 The Perceived Roles between CoEs and University 
The nature of the relationships between CoEs and University is derived from the 
perceived roles and function of CoEs by the regional universities. From the university 
perspective, the CoEs were created under the assumption of that there is knowledge 
gap between university and industry which has been perceived as the main barrier of 
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innovation in the region. Therefore it is important that the new organizational 
structure was created in order to bridge the gap. It is assumed that information can 
flow between university and industry through the facilitation of the new established 
organizations. However research finding shows the operational practice of facilitation 
is far more complex than the liner model of innovation, and is reflected through the 
dynamic relationships at different levels of innovation networks. 
`The effective knowledge transfer lies in the nature of the relationships. However 
when CoEs were set up, there is no clear defined relationships between the university 
and CoEs. There is no formal agreement on what is actually agreed. Therefore the 
interactions have to be conducted carefully'. (University SM) 
From CoEs point of view, the university is perceived as traditional education provider 
with bureaucratic structure and struggling with the business driven culture in the 
region. Therefore the CoEs felt there is a need to support university to become as 
commercially open as possible they could. In the meanwhile the CoEs wanted to keep 
the relationships as natural and comfortable for the mutual benefit of both sides and 
did not want to force university to become something that they are not comfortable to 
be. Managers from the government agency, SfS team and CoEs emphasized the 
importance of `shared activities' for developing knowledge-based innovation. It was 
felt that networks can be created to share information and resources, the collaboration 
with university should not be perceived as a forced relationship, rather it should be 
based on the recognition of mutual benefit and driven by the willingness of 
cooperation and collaboration for innovation. 
However the views from the CoEs and government perspective did not seem to reflect 
what university had been sought. As the role of university in economic growth has 
been increasingly addressed by academic literature and government policy, senior 
management from the university takes the view that university should be seen at the 
centre of the knowledge-based innovation and playing a leading role in the process of 
innovation. As it was pointed out by the university OM that: 
`We are in the transition period from traditional education providers towards new 
university that is aware of the business opportunities and certainly see the benefit of 
technology transfer and commercial activities for the university in terms of further 
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research and publication opportunities as well as income generation ' (University 
OM) 
Data collected from university managers and academic researchers also indicate that 
the university has been actively promoting commercialization and technology transfer 
activities through the establishment of knowledge transfer projects and related 
enterprise centres to encourage academic staff engage with business. These activities 
at the operational level helped to generate and develop mutual understanding between 
academics and industries in the region. 
Although organizational arrangement is argued as important for providing the basis of 
operation and implementation of networking ((Klijn E. -H. and Teisman GR., 1997), 
data collected from interviews suggests that lack of formal arrangement at 
institutional level did not seem to prevent on-going interactions between individual 
managers from CoEs and the academic researchers working on relevant technology 
transfer projects. As a matter of fact, the CoEs managers received a lot positive 
feedback from the university researchers in terms of providing guidance and advice in 
certain technology transfer and commercialization projects conducted by the 
professors within the university. It is evident that good interpersonal relationships 
were established between CoEs managers and university researchers as one of the 
professors from the university described such relations as `professional and friendly'. 
The impact from the institutional and strategic level was less concerned when 
managers from the CoEs worked with individual university professors on specific 
commercialization projects. The main reason as indicated by the university 
researchers that university academics made effort in developing Intellectual Property 
(IP) and would like to see the generalization of its results through commercialization. 
The CoEs mangers were able to provide relevant information and business expertise 
on how to commercialize IP and identify the market for the development of the 
particular product. It is clear that the cooperative relationships were generated from 
the willingness and desire from innovation actors to engage in knowledge creation 
activities. This evidence has clearly supported Thursby et. al (2000) in arguing that the 
increased willingness of professors to patent their inventions. 
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6.2.2.3 Multi-level Interactions and Diversified Activities 
The processes of interaction with university were conducted at different levels 
including senior management team, academic schools and department as well as 
individual academic researchers. The relationships established between the CoEs and 
universities were either through informal links with schools and individual researchers 
or formal contact with senior management teams within the university. Although the 
CoEs adopted different approaching strategies, observations from research seem to 
indicate it was more effective to establish relationships at operational level than at the 
strategic level. The reason, as illustrated by one CoE OM that: 
`Because the university is quite big, and there are so many academics, research 
centres etc, we can approach senior management team, however it would be 
impossible for the senior people to know everything happened in the university, we 
are still going to be directed to another person. Therefore it is easier for use to discuss 
details with individual professors on specific innovation project. 
As a result, personal networks were perceived as more important than institutional 
links especially managers had to deal with bureaucratic structure and layers of 
management when engaging with institutions. During the interview, it was identified 
that various means of interactions were developed by CoEs in order to engage with 
university academics and facilitate the process of knowledge creation and diffusion. 
These include supporting various regional events, organizing workshops within the 
university, embedding industrial engineers within the university and facilitating 
funding applications from university academics. 
Engaging with academic community by supporting various events in the region is one 
of the important strategies adopted by the CoEs in order to bring academic and 
industrialists together to establish information networks, identify what's going on in 
the relevant field of technology and share information on the latest development of 
technology transfer and relevant issues such as early stage product development in the 
global market. Most of the network events were organized free of charge in order to 
attract more academics and regional firms. It was hoped that through the networking 
event, information could be shared between university academics and regional firms 
so that collaboration on research or technology commercialization projects could be 
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created and developed. As the supporter of the events, CoEs would receive the report 
or meeting minutes from the events organizer who was usually the university 
academics or managers from regional business support organizations to follow up the 
potential projects developed from networking events. The CoEs managers would also 
discuss with the events organizer in terms of maintaining networks with event 
participants and planning for the next stage of development to support more 
innovation activities. 
Doing workshop or presentation within the university is identified as another way of 
engaging with university academics. Such events are usually organized through the 
university enterprise centres or business development office which is keen to develop 
business relations with regional firms for generating studentships and industrial 
placement opportunities. The content of these workshops was usually related to the 
general information on how to transform an innovative idea into a new business, or 
new product and the key sources of funding available which is regarded as the key 
during the process of commercialization. 
Embedding industrial engineers within the university is also an important strategy 
adopted by the CoEs in order to build up regional support for companies. By 
embedding industrial engineers within the university, practical experiences from 
industry were shared with university academics thus problems can be solved by 
creating new solutions. 
Another important interactive process between CoE and University is through the 
funding application as one of the organizations Nstar, was created by the SfS as a 
venture capitalist that can provide funding support for early stage development of 
technology. The CoEs were involved the process of funding application as officially 
recognized sponsors within the region. The main funding application that the CoEs 
were involved is the approval concept fund which is designed to support early stage of 
technology development and university spin-offs. Therefore facilitating the 
application of `approval concept' fund was regarded as one of the important tasks for 
CoEs during the process of interactions with university academics. For instance, 
managers from the CoEs get involved in early stage discussions about the ideas and 
concepts, helping with application procedures by explaining details of application 
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forms, advising on business plan, marketing research and financial projection etc., 
which are important criteria for the success of the funding application. Interview 
shows that through the close interactions, information was shared between CoEs 
managers and academics based on mutual understandings which then led to more 
cooperative working relations at operational level. The collaborative relationships 
were described as informal but professional as one academic described: 
`For me, formal relationships implies cold and difficult. Certainly my experiences 
with the CoEs managers are not cold. I use informal to describe the relationship, but 
it doesn't indicate in some way sloppy and it is certainly not the case. They are very 
professional and friendly' 
The assistance from CoEs were greatly appreciated by university academics in terms 
of providing professional support and advice on how to engage into the commercial 
world and deal with business. In addition, accessing a wider business networks at 
regional, national and international through the CoEs was also acknowledged as an 
important outcome of the interactions. As one professor from the university spin-off 
company explained that: 
`we are not business man, and we were not in business before. It came into a shock at 
the beginning because my mind is not commercial and I don 't know what people 
would buy and why they don't. Although I developed the concept from my research, I 
do not have sufficient knowledge around the product, and how to position it in the 
market it etc. The CoEs helped me a lot to go through these things. ' 
Evidence shows that the interactive process not only provided assistance for 
academics to obtain funding to commercialize their research, the process to some 
extent implicitly orientated the academic research towards the way that was intended 
by investors in line with the market needs. During the process of applying funding, 
the researchers had to continues revise their business plan and rethink about their 
concept and potential product in accordance with the market trends and customers. As 
highlighted by one of the university academics that: 
`..... they didn't tell us what to do. We were just told that the business plan is not 
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sufficient and interesting enough. We have to go back to revise our plan and do more 
marketing research. I can see from investors point of view that they would like to see 
growth whereas we were not thinking big enough at the beginning, .... at 
least we are 
now'. 
In terms of managing the process of interactions, regular communications were seen 
as essential for maintain good relationships with academics. CoEs managers drop in 
the university regularly to meet with academics regularly and discuss latest 
development on relevant innovation projects. Some CoEs managers even had an 
office space within the university so that they could spend more time in campus to 
maintain close interactions with research community and observe the academic and 
research development within the university. Among various means of 
communications, face-to-face meeting was perceived as the most useful and effective 
means of collecting information during the interactions although telephone was also 
used by CoE managers. Because it was easier to talk over the phone when exchange 
opinions was important to clarify complicated issues. Maintaining relationships 
through effective communications was regarded essential in developing innovation 
projects. As one of the CoEs manger put it: 
`Knowledge creation is all about people, it is about people who not only create the 
best ideas, but also those who drive the ideas. These good ideas would go to 
somewhere else if you don 't have a strategy to retain good people. Therefore it is 
about working with university to identify these expertise and establish good 
relationships, give them support so that they can stay in this region to develop more 
innovative technology'. 
6.2.3 CoEs and Government Relations 
The fundamental purpose of the Strategy for Success initiative is to create the 
knowledge innovation system in the region through the promotion of collaborations 
between firms, universities, consultants and other agencies so that innovation through 
knowledge creation and knowledge sharing becomes a natural tendency in the region. 
The public nature of CoEs decides that the CoEs not only need to interact with 
industries and university, but also need to coordinate the relationships with other 
initiatives involved in SfS programme for sharing information, knowledge and other 
resources in public organizations. This section will present findings regarding how the 
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relationships between CoEs and other knowledge initiatives are coordinated in the 
networks. The implementation of the SfS programme is coordinated by the SfS 
programme team which is based in RDA in association with the Science and Industry 
Council as well as senior management of RDA. 
6.5.1.1 The Coordination Role of SfS Team 
The SfS team is a small programme team within RDA which aims for the successful 
delivery of the Sf5 programme. The main role of SfS team is to develop the SfS 
programme in terms of policy, strategy and business plan. The delivery of the strategy 
and business plan is through the programme management role between CoEs and 
Nstar. The SfS team needs to make sure all the elements of the initiatives are working 
together during the course of the programme delivery. The SfS team also acts as the 
secretary for the SIC and interface between CoEs, SIC and RDA regarding the 
progress of the programme implementation. 
Within the SfS team, there is no formal structure as to who is responsible for which 
CoE and defining means of coordinating with the relationships with CoEs. On of the 
reasons is due to the size of the team is too small and there are not enough number of 
people to allocate for each centre. Therefore rather than having a formal structure of 
engaging with each centre, the team adopted the approach of project-based 
interaction. Although SfS are working within the public sector, the team is mixed of 
people from different industries with different knowledge and skills. The team felt 
that their role is different from the traditional public sector in the sense that they are 
more flexible rather than working through the traditional bureaucratic rules and 
regulations. The way to capture the nature of their work is that: 
`we provide public sector consultancy and develop innovative ways to facilitate the 
programme delivery and it is the process of developing mutual understanding between 
the policy, strategy and the actual practice. Our culture is a kind of consultancy 
culture'. (SfS SM) 
6.5.1.2 Interactions between SfS and CoEs 
The SfS team manages the interactions with CoEs and other elements of the 
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programme through a number of ways. 
Financial Control 
The SfS team monitors the financial output of CoEs against the funding objectives 
and how these objectives are met through the operation of CoEs. For instance, the 
number of projects that have been developed by CoEs, number of companies 
established for exploiting new technology and number of jobs created etc. The output 
needs to be quantifiable in order to justify the funding 
Business Plan 
The SfS team also helped the initial set up the CoEs and engaged in appointing key 
staff within the Centre, communicating the policy document and strategic objectives, 
assisting the Centres to develop business plan and how they can be delivered. 
Science & Innovation Policy 
As the secretary and interface between CoEs and SIC, the SfS team also provide 
guidance and advice to CoEs on the latest development of Science & Innovation 
Policy at regional, national and European level and how the new policy will impact on 
the innovation strategy and development new technology. 
Project Management 
Finally, the SfS team also draws on their industrial experiences to provide suggestions 
on specific projects operated within the CoEs. 
In addition the main activities of managing the programme delivery, the SfS are also 
keen to create opportunities for CoEs to work closely on joint projects. One of the 
reasons as indicated by the interviewee is because the technology areas that the 
Centres are working on are very much close with each other and there are a lot of 
common interests which can be shared between the Centres by sharing information 
and resources. In this sense, the SfS also act as liaison team between the CoEs and 
identify opportunities for joint projects. 
The communications between the RDA, CoEs and SfS take place at different levels. 
There are strategic and policy level communication between the SIC and SfS based on 
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regular meetings among Executive Members. The project teams within CoEs also 
meet SfS team to discuss projects and business plan. The communication at project 
levels is felt efficient due to that SfS team is based in the same building with the CoEs 
team. In addition to project communication, SfS team also held regular meetings with 
the financial directors in order to monitor the financial performance of the Centres. 
6.2.4 The Triple Helix networks within SfS 
Despite the common strategic objectives for the CoEs to engage between university, 
government and industry, research interviews and observations indicate that in 
practice each centre develops its own way of engaging with other innovation actors in 
the targeted technology areas. Figure 6.1 - 6.5 illustrate different engagement mode of 
CoEs within the Triple Helix networks when implementing SfS innovation 
programme. It should be noted that these modes of engagement are conceptual, which 
provide visual assistance for understanding the working mechanisms of CoEs inside 
the Triple Helix networks. However these modes of engagement have been 
established based upon the observations of the researcher and the qualitative data 
collected from interviews for the purpose of enhancing the understanding of the 
relationships described earlier in this Chapter. 
Three key features of the Triple Helix relations have been identified from the mode of 
engagements of CoEs as follows: 
Although the CoEs were and led by government innovation programme and 
coordinated through the SfS team for knowledge creation, research data shows that 
the CoEs tend to engage more with university and industry than government. The 
broken line between CoEs and government indicate that there has been lack of work- 
related engagement between CoEs and government apart from public funding 
management via SfS team. The figures also demonstrated that each centre adopted 
different strategies of engaging with universities and industry due to the nature of the 
technology development within the region. These include co-investment in the 
innovation project, developing joint research projects with universities and exploring 
and establishing international links with global research centres. 
In general, the mode of engagement is manifested in three types of operational 
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strategies: industrial-oriented, research-oriented and industrial-research collaboration 
strategy. For instance, NaREC and CPI are working more towards industrial-oriented 
strategy since the energy and process sector are dominated and shaping by national 
policy and large capital investment from big corporations. Therefore the research 
agenda tends to be shaped by the requirements from industry. Whereas for technology 
involved in life science, which is based on lab research, the knowledge to the great 
extend remains unexplored in researchers' minds and needs to be developed and 
commercialized into actual products. Therefore CELs works more towards to 
academic communities within the university to foster knowledge transfer from 
academics into industry. Other CoEs such as Codeworks and CENAMPS adopt 
industrial-research collaboration strategy, and interact with both university and 
industry through extensive networking to identify opportunities for technology 
commercialization and support research base etc. 
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Figure 6.2: The Engagement Mode: NaREC 















Figure 6.3 The Engagement Mode: CodeWorks 
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Figure 6.4 The Engagement Mode: CPI 
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Figure 6.5 The Engagement Mode: CELS 
The conceptual model of the Triple Helix relations within the SfS programme clearly 
shows that there is no fixed model of implementing knowledge-based innovation, the 
relationships developed between the CoEs and the three dimensions of university, 
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government and industry vary depending on the organizational strategies of individual 
CoEs and the context of technology development within the region. Research data 
shows that CoEs have been actively performing the role of facilitating knowledge 
creation through developing various patterns of relationships between university and 
industry within the region. However it is not surprising that significant challenges are 
also presented by the dynamic process of interactions and diversified interest and 
roles of innovation actors. 
6.3 Networking Challenges within Triple Helix 
6.3.1 Confusion of Networking Roles 
Among the dynamics of networking challenges, one of the significant issues facing 
CoEs managers is the interpretation of their image and identify. It is identified that the 
CoEs viewed themselves being created as a separate entity from the government 
agency but coordinated through SfS team which is from the government agency. It is 
the completely new identity separated from the government that the CoE wanted to 
create in order to enhance their business performance. As a result, concerns were 
raised from the government with regard to the conflicting roles performed by CoEs. 
One SM from the SfS pointed out that: 
`Although CoEs were set up for achieving public objectives, in the meanwhile they 
were required to be self sustainable at the end of the finding period. This created the 
conflict of the roles between carrying out activities and interacting with other 
development programmes in order to generate output to justify the public find, and 
trying to develop their own commercial activities to be self sustainable. ' 
The conflict roles of CoEs also caused confusion for regional firms. As one OM from 
a regional firm pointed out that `we are not quite sure what exactly the role CoEs are 
playing and how they function and relate to other business support networks in the 
region. ' In addition to the self-perceived identify and roles by the CoEs and the 
confusion of regional firms, the functions and roles of CoEs are further complicated 
by different perceptions from other regional partners that are engaged in the 
innovation networks created by the Sf5 programme. For instance, CoEs are perceived 
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as a centre of providing information on technology development within the region. 
Consequently, the CoEs was expected to develop their abilities of exploiting key 
information and knowledge within the region. For instance, a SM from the university 
pointed out that: 
'CoEs as links between university and industry, it is not enough to know that the 
region is strong in five technology areas, we need to have more evidence. In order to 
do this, the CoEs need to develop their ability to know what s happening in the 
university, mapping out the knowledge and expertise in the region'. 
The conflicting roles of CoEs and different perceptions from their regional partners 
not only lead to the operational problems during innovation networking but also 
resulted in the problem of overlooking other important innovation projects that could 
have contributed to the overall knowledge creation strategies of CoEs. Due to 
misunderstanding on the roles of CoEs, some of the key projects that are conducted 
by the City Council for instance were not able to attract enough attention from CoEs. 
Consequently, some special technological project which has the potential significant 
impact on regional innovation was implemented independently from CoEs. As the SM 
from the city council described the relationships with CoEs as `loose and informal 
relations'. The OM from city council further commented that `there are certainly 
regular contacts at strategic level through executive meeting at institutional level 
organized by the RDA. However, we don't have any operational links in terms of 
technology transfer and commercialization projects. We have our own technology 
transfer office which aims to promote the city being an innovative place to attract 
potential investors. ' 
Despite of CoEs' claim as independent companies and separated from the RDA, they 
were still perceived as part of the government bodies or the technology arm of RDA 
by private companies within the region. Consequently, the CoEs were approached for 
the purpose of grant funding by firms in the region. In addition, the functions and 
activities performed by CoEs seemed to remain ambiguous not only for the local 
firms, but also for their working partners in the region. Results from the interview 
shows that despite of public stated functions and roles of CoEs in facilitating 
knowledge creation in the region, in general the role of CoEs remains ambiguous at 
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operational level in terms of what exactly CoEs can offer to their regional partners as 
well as the local firms. One of the main reasons for the confused roles of CoEs, as 
pointed out by the interviewees, is the way CoEs were set up as private organizations 
with public duties. This has caused conflicting strategies for CoEs when operating in 
the network environment. Mangers from CoEs found it difficult to decide on business 
priorities and time spent on performing and managing innovation tasks. 
On one hand, CoEs managers were required to perform public objectives in order to 
fulfill the knowledge economy criteria and justify the public funding. On the other 
hand, due to the CoEs were set up as private companies which were expected to 
achieve self-sustainability thereby had to operate in private terms. How to manage the 
balance between public and private agenda was viewed as one of the key challenges 
facing the senior management of the centres. It was highlighted by the senior mangers 
within the CoEs that that the centres were created to be independent and entrepreneur. 
However they were operating in a public sector framework and had to deal with 
bureaucratic institutions with layers of management, which has created significant 
challenges for the managers. 
The private nature of the organization requires the operation is efficient and business- 
driven. When CoEs managers were asked about how they manage the relationships 
between public agenda and self-sustainability driven by the private nature of the 
centre, it was felt that because of the responsibilities of carrying out public duties, the 
managers from the CoEs have to be very cautious about the ways of operation when 
pursuing their own business development strategies. As the SM from CENAMPS put 
it, `it was difficult to set zip the centre as consultancy as it will conflict with out public 
agenda. ' Comments from CoEs mangers also indicate that although the CoEs can 
develop their own commercial activities, it is important not to be seen in the 
competitive position against other organizations in the region, partly because `half of 
our body represents the public sector and government'. (Code Work JO) 
6.3.2 Congruence of Strategic Focus 
One of the key challenges facing CoEs mangers is the difficulties of achieving 
consensus on the strategic focus of CoEs for developing knowledge-based innovation 
in terms of what should be the strategic focus of CoEs when facilitating the process of 
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innovation. Different opinions have been identified from the research interviews. 
6.3.2.1 Target Specific Technology 
Although the CoEs were created to exploit five key technology areas that are 
identified to be the potential for the region, there are far more potential links within 
each technology area and specific issues related to each technology area that can be 
further developed and exploited. Therefore the key challenge facing each centre is 
how to identify the potentials of specific areas within the generic technology 
framework and successfully explore and exploit new knowledge thereby generating 
innovation capacities with the region. One SM from the regional firm commented 
that: 
`The areas of technology identified are such big areas and it doesn't help much in 
terms of understanding exact the competitiveness of the region. The competitiveness of 
the region should be based on a more specific area of technology and it is an on-going 
process. In addition, there should be more specific information available for 
companies to make business decision of investment for a particular technology or 
innovation'. 
However identifying the specific areas require more efforts spending on developing 
extensive networks and contacts and collecting information on updated research 
outcome, new ideas and publications, latest market trends as well as new policies 
from the government in terms of support available for new trends and development. 
Thus though exploring more specific technology areas was preferred in an ideal 
situation, it is easy said than being done due to limited resources. 
What's more, due to CoEs were created with limited public fund and they have to be 
self-sustainable within five years. The CoEs therefore have to develop focused 
strategies to prioritize certain technology areas for business purpose. The CoEs did 
recognize the concerns that their activities might not have covered wider enough to 
cover all private companies. As the JO from NaREC highlighted the dilemma of 
identifying specific technology and explained that: 
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`We are newly established companies, there are quite a lot expectations on what we 
should do from the stakeholders, we also have to achieve self-sustainability. There are 
a lot to be done, however there is limited resources available. ' 
Given the configuration of CoEs, it may be correct from them to prioritize some key 
activities in the early stages of development. However, as a result of the focused 
operational strategy, companies which have not been approached or included in the 
targeted areas of technology have little knowledge about what CoEs role is and 
therefore start to question about the effectiveness of the role played by CoEs with 
regard to bridge the knowledge gap between university and industry. 
Though the CoEs had been trying very hard to promote knowledge transfer in targeted 
technology areas in the region, the issue of not being able to provide service on more 
specific technology areas resulted in some regional firms taking the opportunities 
away from the region and seeking innovation support outside the region. During the 
process of interview, an OM from the regional firm admitted that they were 
collaborating with a university outside the region for researching and developing new 
product. When the manger was asked about the reasons on why not conducting R&D 
within the region, it was pointed out that `we need information on the specific 
technology that we rely on for our business. However we know the CoEs are focusing 
on certain technology areas. Our technology, as far as I know, is not covered by the 
CoEs. ' 
The problem of achieving consensus on which area of technology needs to be focused 
on is also reflected from the overlapping of innovation tasks taken by the university 
and CoEs managers. 
6.3.2.2 Focusing Information Processing 
With the increasing awareness of the important role played by university in the 
knowledge economy, there has been a trend within the university in moving towards 
more commercial oriented institutions, or at least a tendency to transform certain part 
of the university to become commercial-driven. Whilst the university perceive itself 
as expertise of the technology, tensions occurred between the CoEs and universities in 
195 
terms of agreeing on the targeted areas of technology to lead the development of 
knowledge-based innovation within the region. Consequently the innovation tasks 
performed by CoEs were seen to have been overlapping with the commercial arms of 
the university, in particular when the innovation activities were conducted in the same 
technology area for commercialization and technology transfer. 
The argument from university side is that the CoEs were established as facilitating 
organization and should function as an information centre from which other 
innovation actors can draw useful information related to new technology development 
in the global market, specific information on local firms and regional expertise. 
Therefore the assumed role of CoEs at institutional level was information processing 
organizations, i. e. collecting useful information and communicating to relevant 
innovation actors who could use them for generating new knowledge. It was believed 
that the university has the capacity of commercializing and delivering innovation 
projects as well as the generating new knowledge. In another word, university should 
take the lead in knowledge application through developing collaborative relations 
with industry directly. The structural facilitation that was created by the CoEs was not 
perceived adding much value in the process of knowledge creation other than acting 
as intermediary organizations and providing relevant information for innovation 
actors to make decisions on the appropriate strategies for developing new technology 
and innovation project. 
Although the both CoEs managers and university business development managers 
were aware of the issues of overlapping innovation tasks which to some extent caused 
conflicting strategic relations at institutional level. This did not seem to prevent daily 
interactions between operational mangers in terms of information exchange and 
sharing the development of innovation projects. The unique relationships between the 
commercial teams and CoEs managers were described as `competition and 
complementary' during the process of interaction. On one hand the CoEs have to add 
value in the process of developing knowledge-based innovation by exploring and 
exploiting new knowledge from the university into industry. On the other hand, the 
mangers had to be careful of not stepping into the technology transfer services within 
the university and competing with the business development activities carrying out by 
university mangers. 
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6.3.3 Coping with Institutional Culture 
Despite significant effort of CoEs managers in creating and maintaining effective 
network relations with university academics and positive outcomes generated from 
the successful relationships established with university academics at operational level, 
there are still a number of challenges derived from the forces of institutional inertia 
that need to be considered. 
6.3.3.1 Bureaucratic University System 
Evidence shows that dealing with the university system appears to be more 
challenging than dealing with the differences between academic and business culture. 
It was felt that the bureaucratic system might have killed the great ideas before they 
could be formalized into a business opportunity. Academics won't be bothered when 
they found that they had to go through layers of management systems as well as 
managing their day to day teaching and research work. 
Data collected from interview also shows that universities tend to have different 
approach towards commercialization based on their own research strengths and 
strategies. Traditional university is more research oriented in order to secure or satisfy 
public funding from the government. Although developing technology transfer and 
commercialization has been paid increasing attention by top management within the 
university, the supporting system within the university and relevant procedures was 
perceived as not sufficient to motivate academic staff to engage with industry. 
Research shows that some new universities which are not traditionally research- 
oriented tend to be more active in collaborating with industry. The logic behind this 
approach is that through more collaboration with industries and carrying out applied 
research, funding received from industry can be used to further support academic 
teaching and strengthen university's capacities of conducting basic science driven 
research. Another benefit that was pointed during research is that collaborative 
relationships with industry through joint research tend to last longer due to trust 
relations that were built up between individual researchers and industrial managers. 
As a result, the return from university perspective is not only in terms of funding but 
also the development of more research opportunities and academic publications. 
Due to various university systems, the CoEs managers had to adopt different 
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strategies of developing collaborations with universities. Frustrations occurred when 
managers had to identify ways of communicating within the bureaucratic system at 
various levels. Sometimes it could be very sensitive, as one CoE JO pointed out that: 
`when discussing important progress of certain commercialization projects, we need 
to make sure that our presents in the university known to the business management 
team within the university and we need to be invited by the professors. ' 
The problem of university system also appeared due to lack of internal 
communication within the university between academics and the administrative 
people who manage the procedures of technology transfer. Because academics felt 
that although the administrators could assistant relevant documentation and the legal 
process in terms of managing and protecting IP related issues, they were not equipped 
with sufficient expertise and understanding on the technical aspects of the project. The 
academics would prefer talking to people who have knowledge on both technical 
aspects of the technology as well as how to commercialize them. 
6.3.3.2 Bridging the University - Industry Culture Gap 
The culture gap between academics and industry has been addressed as critical factor 
during the process of technology transfer and commercialization (Langberg, 2002, 
Etzkowitz and De Mello, 2003). 
Research findings suggest that there is a default position among the companies which 
are to some degree sceptical about the capacities of university in working with 
commercial sector, especially in some sectors where technology are developed so 
quickly in the market place and how university react to the changes and adapt its role 
in the business environment remains a key issue. In addition, interviews suggest that 
university researchers and business managers from the industries have different 
agenda and concerns on innovation generation and diffusion. For university 
researchers, it is important to pursue long term value and real innovative research 
which have impact on the academic world. Whereas business mangers are concerned 
about efficiency of R&D and under the pressure of deadline of developing new 
product to adapt the changing market. Therefore from industrial perspective, the 
collaboration is often driven by tight business plan within a short period of timeframe. 
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In order to facilitate and bridge the culture gap between university and industry, the 
CoEs mangers had to sit in the middle and negotiated with both sides in order to 
change or influence the business model that both satisfies the academics for 
conducting a longer term research project, and industrial managers for meeting the 
demand of the changing market. 
The culture gap was also manifested in different attitude of university academics 
towards sources of funding to support their research. It was observed that academics 
tended to rely more on government funding than financial support from industries 
when conducting their research. The main reason identified was related to the time 
pressure from industries in generating applied research within a short period of time. 
The result-driven culture within industries is clearly in contradicting with the 
academic culture in the university which emphases the process of research that leads 
to the outcome. 
Despite different mindset between industries and academics, the CoEs managers did 
not feel that it would prevent them from pursuing the knowledge-based innovation 
agenda and seeking commercialization projects. In fact, the differences were quite 
appreciated by some mangers from the CoEs who had sympathy on those professors 
who have to manage both academic teaching and their own spin-off companies. There 
was opinion among the CoEs managers that people who are interested in fundamental 
research should continue doing so, however the university needs to create flexible 
system to allow people who are capable of doing applied research to develop in this 
direction. As it was pointed out by a CoEs SM that: 
`The brightest people in research are never going to be commercial people, they have 
different identity. The commercialization should not put pressure on academics. But a 
flexible system needs to be established to encourage those who are good at industry 
and work with industry. The commercial aspect can be taken by people who are 
capable and willing to do the task' 
6.3.3.3 Overprotection of Information 
The fundamental purpose of building up interactive networks is to seek relevant 
information for innovation. However one of the main difficulties facing CoEs 
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managers is to cope with the sensitivity of technology-related information when 
working with university professors and technology transfer managers within the 
university. The importance and sensitivity of Intellectual Property Rights during 
commercialization of new technology is well recognised by CoEs mangers, however 
in the business context, some information needs to be shared in order to develop an 
initial interest between collaboration partners for technology transfer project. CoEs 
managers felt that to a certain extent information is overprotected by the university, 
which caused difficulties of exploring innovation opportunities. 
Data collected from research shows that university is reluctant for certain knowledge 
to be released to external organizations to exploit as this could lead university in the 
less variable position in protecting the IP generated from the academic world. Such 
attitude was underpinned by some historical reasons. As one university manager put 
it: 
`University used to be extremely immature in its approach to IP protection and 
commercialization. I think it is not too strong to say that the university has been 
rapped off by some companies who have used university 's facilities and resources to 
generate IPR and then university was not acknowledged at anywhere. ' 
Though the importance of protecting IPR was well aware of by managers involved in 
the commercialization process, there seemed to be lack of practical guidance on how 
information could be shared during the process of negotiating projects with industries. 
For instance, a university researcher pointed out that: 
`we are scientists and we would like to be straightforward, we just talk about what we 
know and tell them the facts. However the marketing and business managers are 
different, they will select information when they talk to potential clients. Because if we 
tell them all, they would have all technical details and we are no longer needed to 
transfer this technology. Other people can do the job' 
The key issue is how to manage the balance of sharing necessary information to move 
the project forward whilst protecting the IPR to ensure the success of technology 
transfer and commercialization. 
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6.3.4 Challenges of Partnership 
Although creating the CoEs is an important part of knowledge-based innovation 
strategy to explore regional strengths and enhance innovation capacity, the operation 
of CoEs, as part of the overall SfS programme, is associated with other innovation 
initiatives in the region. In particular, there are various interactions and project links 
between the CoEs and the inward investment teams (IIT) and the cluster team within 
RDA. 
For instance, whilst the CoEs are thriving for raising the profile of the region 
nationally and internationally as the destination for R&D and investment for new 
technology, the inward investment team shares similar objectives by attracting global 
investors into the region. In addition, the cluster team within RDA also established a 
range of industrial networks within the region. Thus working in partnership with the 
Inward Investment and Cluster Teams within RDA is seen as an important task for 
CoEs to have insights on the regional industrial networks as well as developing 
international profile of the technology strength in the region. 
However data collected from research shows that the philosophy of working in 
partnership under public sector framework has been challenged in a number of ways. 
6.3.4.1 Problem of Collective Actions 
Cooperation through collective actions has been widely acknowledged as essential for 
effective partnership working practice. However under the common strategic purpose 
for generating regional innovation capacities, the working relationships between RDA 
(IIT and Cluster team) and CoEs were felt loose and informal due to different 
understanding on the strategic priorities and expectations on the partnership roles. The 
OM from RDA pointed out that, 
`when CoEs were set up, there is no clear definition on how it would function and 
operate, thus there is no clear rules and procedures on how we should be working 
together in a collaborative way as well as sharing information and resources' 
As a result, the IIT sees CoEs as part of the regional offering, which can be used as a 
`selling point' for attracting global R&D investors. Therefore there should be a close 
partnership relationships and regular communications between CoEs and IIT. The 
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CoE are seen as the knowledge and information centre which can demonstrate the 
technology strength of the region. The problem of cooperation occurred due to actors 
within the partnership are driven by different priorities and operational focus. The IIT 
felt the CoEs are not cooperative in collecting and providing specific information on 
the areas of technology or strengths for them to effectively promote the region to 
potential investors. However the CoEs felt they had already been over tasked by 
coping with self-sustainability as well as working with regional university and 
industry on various innovation projects. As one of the CoEs manger pointed out: 
`we are small organizations and we have already been very busy on existing 
priorities. It is difficult for us to respond timely to all enquires since everyone within 
the organization is involved in a number of projects' 
Although the effort from lIT is appreciated by CoEs in terms of generating 
international enquires related to new technology and innovation opportunities within 
the region, these enquiries are seen too general to target from CoEs point of view and 
therefore not worth of effort for following up. 
The challenge of collective action is also evident in who is taking the leading role in 
promote the region internationally. Traditionally, promoting the region in the 
international market is seen through the generation of inward investment in the 
region. Therefore the IIT has been playing an important role of generating 
international enquiries and bringing in new technology and global investors into the 
region. It is believed that the IIT should continue the role of leading all aspects of the 
region's international development strategy in which generating innovation capacities 
is viewed as a critical element. Under this assumption, the IIT treated CoEs as part of 
what regional offering and should support the IIT in providing necessary information 
on the technology strengths so that more investment can be attracted into the region. 
From IIT point of view the priority of CoEs should be inward looking, facilitating 
network building between research bases and industries and bridging the knowledge 
gap within the region to create an integrated knowledge infrastructure. 
However, the CoEs perceive themselves as independent organizations which have 
their own international strategies to develop their global reputation of `Centre of 
Excellence' in relevant technology areas by taking the advantages of their own 
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international links. The CoEs argue that with nature of the CoEs that both have public 
and private objectives to achieve, they need to prioritize certain activities rather than 
spending time on `scattergun' contact building and involved in all enquiries raised by 
IIT. The CoEs need to be strategic focused. As CoEs manager indicated: 
`After all, it is the projects that make the real differences. We are not a messenger boy, 
we are delivery boy'. 
In addition to the problematic partnership between CoEs and IIT, interview data 
shows that the working relations between CoEs and the cluster team also did not 
function as prescribed in the SfS innovation programme. Under the design of SfS 
innovation programme, the CoEs is assumed to work closely with the cluster team to 
engage with regional industries and identify the industrial needs of new technology. 
Although a few individual contact was established between CoEs and the cluster 
teams at the project level, the effort seemed to be in vain due to constant internal 
restructuring within the RDA and the changing cluster strategies within the region. 
The CoEs mangers found it difficult to build up and maintain stable relationships with 
the cluster teams. Observation shows that the CoEs in fact had developed their own 
business networks within regional firms in order to identify key business contacts and 
try to establish the clusters around the targeted technology area. 
6.3.4.2 Difficulties of Transforming New Roles 
Performing innovation tasks requires the CoEs understand business and academic 
culture as well as the relevant policy process from government perspective. The 
appreciation of the university, government and industrial dimension of networking 
needs to be developed not only at the strategic level of CoEs by the senior executives, 
but also at the operational level by individual mangers working within the centres. 
However research data indicates that due to the nature and set up of CoEs, most of the 
team members of CoEs are from private sectors and some are even from outside the 
region. These managers were used to working in the private sector and driven by 
projects, tasks and meeting deadline. In the business-driven culture, projects are 
clearly defined and relationships are clarified with individual responsibilities. 
However, in the context of working within public partnership, actors are linked 
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through policy intentions of creating knowledge-based innovation, there are no clear 
defined responsibilities and reporting systems between individual actors. Certain 
degree of frustration occurred when the business-driven managers had to deal with the 
loose, informal public partnership working culture. As one CoEs manger pointed out 
that: 
`working in public sector requires people to work together and share information, in 
particular you need to think about whom should be involved. However we are 
business-driven and entrepreneurs, and have to be focused on our own tasks, it is 
time-consuming to deal with the slow system of communication within the public 
sectors'. 
Although on-going dialogues between the senior members from CoEs and RDA with 
regard to setting up the protocols and trying to improve the situation to react more 
opportunities for sharing information, the implementation of these protocols for 
improving communications and collaborative relationships seem to be an issue due to 
busy innovation tasks conducted by both CoEs and teams within RDA. 
What's more, a number of interviewees suggested that as new established 
organizations, the CoEs are still in the process of configuring the new role to adapt in 
the complex networking environment and dealing with various relations with 
university, government and industry. The transformation of new roles takes time and 
mangers need to develop understanding on different operating systems emerged from 
different institutional dimensions, particularly when these procures and ways of 
communication are affected by specific technology area which they are targeting. 
6.4 Conclusion 
This section described the implementation processes of knowledge-based innovation 
with particular focus on how CoEs, as new established organizational configuration, 
enact their role as innovation facilitator to encourage cooperation and collaboration 
between university and industry for knowledge generation and diffusions. 
The Chapter started by presenting the nature of relationships between the CoEs and 
the three key innovation actors: university, government and industry within the SfS 
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programme. The operational strategies of each CoEs and a wide range of innovation 
activities conducted by the CoEs in establishing working relationships with industry, 
university and government have been described and the key features of the Triple 
Helix relationships inside the implementation of SfS have been highlighted in terms 
of different mode of engagement adopted by CoEs. 
Research findings show that the effort of CoEs has produced positive results in terms 
of building up interactive relationships at operational level with university professors 
and a range of industrial actors and facilitating shared understanding between 
individual academics and industrial mangers during the process of collaboration. 
Notwithstanding the significant role of CoEs in creating cooperation relations 
between university, government and industry at operational level within the region, a 
number of critical issues have been identified during the process of networking. The 
network challenges presented include different opinions and interpretation on the 
function and strategic focus of CoEs, coping with institutional system and culture gap 
between university and industry as well as difficulties of working in partnership in the 
public settings. These challenges have not only brought about operational difficulties 
in terms of effective communication and information sharing within the innovation 
networks, but also affected motivation of innovation actors when conducting 
innovation activities for knowledge creation. 
From the evidence collected during research, it is clear that the CoEs have achieved 
progress in certain areas of technology exploitation and exploration and building up 
networks at regional, national and international level. The success is particular evident 
from positive feedback from individual academics and close interactive relationships 
industrial managers. However areas of problems emerged at organizational and 
strategic level during the process of networking are also apparent and should not be 
ignored if the SfS programme was to sustain the progress in the long term. 
The proceeding Chapter will address the theoretical implications of the issues 
identified during the implementation of SfS innovation programme and how the 




Chapter 7 Analysis and Discussion of Research 
Findings 
7.1 Introduction 
Previous Chapter presented the research data collected from the main study CoEs 
developed innovation networks with university, government and industry for 
generating innovation capacities in the North East of England and the networking 
challenges during the process of implementation. This Chapter will focus on 
exploring the theoretical implications of research findings in relation to the theory of 
Triple Helix and discuss how the critical issues presented within the Triple Helix 
model of knowledge-based innovation are reflected or challenged in the North East of 
England. 
The discussions and analysis will be structured as follows. It will begin by discussing 
the issues that need to be addressed during the implementation of Triple Helix in 
terms of the cooperative relations, the coordination mechanisms and how the 
transformational relations are managed during the process of interaction. The analysis 
of cooperation within Triple Helix will examine the extent to which cooperative 
relations between university-government-industry is a result of common interests for 
generating knowledge-based innovation. The coordination of innovation networks 
will explore both content of innovation activities and the process of interactions to 
identify the key mechanisms of coordinating innovation networking within Triple 
Helix. The challenges of transforming relations within Triple Helix will be analyzed 
and the importance of managing of change and learning in adopting new patterns of 
innovation will be emphasized. 
Based on the close examination of Triple Helix model and the analysis of the key 
issues to be addressed during the implementation of knowledge-based innovation 
strategy in the North East of England, a more appropriate model of Triple Helix is 
proposed with particular attention paid on the strategic value of the new 
organizational configuration in the process of generating innovation capacities within 
the North East of England. Finally, a strategic framework of implementing Triple 
207 
Helix model of knowledge-based innovation in a regional context will be established 
and demonstrated. 
7.2 Issues need to be addressed within Triple Helix Networks 
One of the important conditions emphasized in Triple Helix model of creating 
knowledge-based innovation is cooperation relations between university, government 
and industry. It is certainly evident that high performance regions are featured by 
interactive relations and collaborations between university, government and industry, 
although there is little evidence on how the cooperative relations in high performance 
regions were established. Close examination of the networking practice within Triple 
Helix model based in the North East of England indicate that the innovation actors 
performing the networks faced a number of difficulties both at the strategic and 
operational level. 
7.2.1 The `Hidden' Strategic Intentions 
The `Hidden' strategic intention refers to the diverse organizational agenda 
underpinned by different interpretations of innovation problems in the region, but 
have not been explicitly expressed during the process of developing cooperative 
relations. Policy implementation is a process of translating strategic intention into 
practice in which actors exchange information about problems, share ideas and 
resources and establish common interest and objectives. The success of policy 
implementation depends on the realization of collective actions of participant 
organizations within the networks. However the TH model is under the assumption 
that the strategic intention has been well-defined and shared, thus the relationships 
established should be `cooperative' in nature, the hidden strategic intentions from 
individual actors are undermined. As a result, issues and problems occurred during 
implementation stage are usually identified as the problem of coordination and 
communication, there has been little analysis on whether the `hidden' strategic 
intention of actors has been clarified and shared. 
Research findings suggest that concerns associated with coordination and 
communications within the innovation networks should not be simply regarded as an 
implementation issue. The problems are indeed embedded in the fundamental 
understanding of the innovation problems which might not have been clearly defined, 
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understood and agreed during the process of forming cooperation relations between 
innovation actors. Although the need to establish a cooperative structure between key 
innovation actors has been recognized in various policy documents, there is little 
explanation on why there was lack of interactions and cooperation within the region 
in the first place. In stead of explicitly defining and agreeing on the innovation 
problem, the solution of enhancing cooperation within the region is agreed as the 
solution for create the knowledge-based innovation. Robert (2000) pointed out that 
without a definitive statement of what the problem is, there can be no definitive 
solution. In fact, there could be competing solutions created by stakeholders involved 
in generating solutions based on their own interpretation of the problem. 
It has been identified that the innovation problems within the region were interpreted 
from different perspectives including shortage of funding for spin-off companies, lack 
of information on new invention and research expertise, lack of innovative and 
entrepreneurial culture within the region, and mutual understanding on IPR. Due to 
different interpretations of innovation problem, the approach to develop solutions is 
driven by self-interest and individual organizational agenda. These individual 
organizational agenda are often hidden and rarely expressed during the process of 
developing cooperative relations since cooperation needs to emphasize common 
interest rather than agenda of individual actors. Consequently, innovation actors 
perform networking activities based on their own interpretations of the functions and 
roles played by other actors as well as the procedures of interactions. 
The `hidden' strategic intentions under the umbrella of developing knowledge-based 
innovation identified from the network partners are elaborated as below: 
" From government perspective, the CoEs are created as a facilitator of 
innovation and it should focus on the exploitation of the research potential of 
the region and cooperate with other government initiatives to form a 
coherence and interactive system of innovation. 
" Within industries, innovation needs are driven by individual organizational 
strategies for growth, the nature of the business and resources available for 
research & development. 
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" University as knowledge generation institution is keen to play a leading role in 
the knowledge economy by actively engaging with industries and developing a 
global focus and international leading research institution. 
9 Although CoEs were created by the regional government to bridge the 
strategic interests of various innovation partners and facilitate cooperation. 
The CoEs as an independent organization also have its own strategic focus of 
developing global reputation and excellence in relevant technology areas. 
As a result of the `hidden' strategic agenda within the innovation networks, the 
common objective for creating knowledge-based innovation is undermined by 
individual organizational strategies and overlapping innovation activities conducted 
across institutions. Mobilizing collective actions and developing cooperative relations 
are hindered by the difficulties of sharing information between innovation actors due 
to protection of self-interests. 
7.2.2 Lack of Institutional Arrangement 
The provision of institutional arrangement is recognized critical for developing 
cooperative relations during the process of networking in terms of defining functions 
and roles of innovation actors, clarifying means of communication and creating rules 
of interactions. Despite of the creation of the cooperation structure between 
university, government and industry, research findings indicate that there is lack of 
institutional arrangement to support new patterns of engagement for knowledge 
creation and provide operational guidance for developing cooperative relations. 
Therefore the CoEs had to work their own way to identify key contacts within the 
networks, building up operational relations through various means of communications 
and channels of interactions. 
Lack of institutional arrangement caused a certain degree of tensions between the new 
patterns of engagement performed by CoEs and existing innovation networks 
embedded in the traditional institutional relations. In particular, when the 
organizational and operational strategies adopted by CoEs were not understood by 
innovation partners within the region. Because the CoEs are designed to focus on five 
specific technology areas, it is inevitable that firms which do not operate in these 
technology areas have been paid less attention due to the strategic priorities set up by 
210 
each CoEs. This has to some extent affected the motivation of regional firms in 
participating innovation networks created by the CoEs and the interests in developing 
innovation capacities within the organizations. 
7.2.3 Different Perceptions 
Establishing cooperation structure does not necessarily mean the existence of 
willingness for cooperation between network partners. Lack of clearly defined 
operational procedures also created different perceptions at both strategic and 
operational levels on the role performed by CoEs within the innovation networks. 
For instance, the role of CoEs from RDA point of view is to strengthen regional 
innovation capacity by facilitating interactions between university (knowledge 
creators) and industry ( knowledge consumers). However the perceptions from 
university is that CoEs should act as an information centre to provide structured 
information and knowledge about regional technology strengths for those novel firms 
(firms new to innovation or new to the North East region) in order to promote the 
region. Due to the unique nature of CoEs having both public and private objectives, 
perceptions from industries were mixed and various. For instance, some firms 
regarded CoEs as an integrate unit of RDA therefore has the authority of granting 
public fund. Interview data also shows that some firms worked with institutions 
outside the region on R&D projects due to lack of understanding on the strategic roles 
of CoEs. 
Since perception cannot be forced to change and it can only be shaped through the 
process of interaction, CoEs developed various strategies to engage with academics 
and local industries including organizing networking events, facilitating knowledge 
transfer projects. Particularly through personal interaction and process of working on 
the projects, information and knowledge are shared between academics, CoEs 
mangers and private companies. Evidence suggests that because members involved in 
the networks are willing to reflect on their own needs and perceptions, mutual 
understandings are developed and thus new perceptions are constructed. 
Data collected research indicates that the perception at operational levels is relatively 
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easier to be influenced through personal interactions. However the perceptions at 
strategic level is often associated with institutional norms, values and organizational 
visions for long term development and it is difficult to integrate organizational 
strategies which are driven by motivations and interests of individual innovation 
actors. 
7.2.4 Diversified Motivations and Interests of Innovation 
It has also been identified that diversified motivation and interests reinforced the 
perceptions of innovation actors on each other's roles during the process of 
networking. The real challenge for CoEs managers is to understand innovation 
problems that were raised by regional firms. Very often those innovation problems are 
mixed up with management issues such as how to manage current business in terms of 
raising finance, recruit motivated and skilled employees and identifying new market 
for the existing product. 
On one hand, CoEs managers had to provide advice and support the management 
problems facing regional firms which are essential for organizations to develop 
capacities of innovation. On the other hand, it is important for the managers to 
identify and encourage real R&D project initiated by regional firms to developing 
technological strengths for innovation. In addition, business managers within industry 
are driven by customer needs, market trends, profitability and outcome. Thus they 
have to work on the tight schedule around product development cycle because delay 
on new product development may disadvantage the company in the market place and 
sometimes may cause market lost and company failure. Time and results are therefore 
the major concerns for companies involved in innovation networks and 
commercialization projects. 
In the meanwhile, managing the motivation and interest of academic researchers also 
appears to be a significant challenge. Diversified interests were expressed from 
different corners including shortages of funding support for basic research, lack of 
incentive structures for academics undertaking commercial activities etc. Research 
findings indicate that academics are in general motivated by scientific achievement, 
publication, raising research profile in the academic world as well as complete for 
public funding. This is due to nature of science research is driven by the research 
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process including generating curiosity, developing diversified options, carrying out 
debates and confirming new ideas. 
What has made the situation more complex is that motivation and needs of innovation 
actors are likely to vary from time to time during the process of interactions. In 
addition, the pressure emerging from meeting organizational business objectives and 
satisfying the public funding criteria have pushed CoEs managers into the direction of 
being more task driven and strategically focused during the process of interactions. 
7.2.5 Coordination Issues within Triple Helix 
Coordination has been regarded as an important means of managing within networks. 
In the absence of formal control and direct management relations, how to mobilize 
collective actions through effective communication, negotiation as well as 
establishing social relations is critical for the success of networking. This section will 
explore the social and organizational perspective of Triple Helix by analysing how the 
CoEs managers coordinate the relations of university, government and industry and 
addressing the critical issues of coordination within Triple Helix. The analysis will be 
presented from three aspects: the innovation content, the innovation process and the 
role of leadership within the networks. 
7.2.5.1 Coordinating Complex Innovation Tasks 
The meaning of knowledge-based innovation, as discussed in Chapter 1, has been 
related to various aspects of knowledge generation and diffusion activities conducted 
in the economy. Although the ultimate objectives of the SfS innovation programme is 
to create knowledge-based innovation in the North East of England, the main 
innovation tasks for CoEs is the exploration and exploitation of new technologies 
within the region through creating and encouraging various technology transfer and 
commercialization activities between university and industry. 
However analysis of research findings indicates that managing the content of 
knowledge-based innovation involves more than the creation of new technology and 
the procedures of commercialization. It has been identified that the term `technology' 
and `knowledge' transfer were often used interchangeable by innovation actors they 
tried to explain the coordination problems during the process of networking. In order 
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to clarify the content of innovation tasks related to technology transfer, the core 
elements of technology need to be understood. Li (2004) distinguishes four closely 





It is clear that the academics researchers are often regarded as the best sources of 
creating the technique element of technology. However the knowledge of how a 
particular technique is commercially valuable rests within the industrial engineers and 
marketing mangers who have better understanding on customer needs. Organization 
also plays an important role in providing strategies to sustain the value of new 
technology and finally, the technology needs to be transferred into marketable product 
which can be used by customers. In order to facilitate technology transfer, the CoEs 
managers not only need to understand the technical aspect of technology transfer 
process when negotiating with academic professors, but also have to appreciate 
organizational and business aspect related to the application of technology as well as 
understand the appropriateness and impact of a specific technology transfer on 
regional economic development. 
What's more, facilitating knowledge sharing between university and industry in terms 
of creating shared understanding on the meanings of innovation is also an important 
innovation task carried out by CoEs managers. Innovation in science based research is 
measured in terms of the advance in knowledge, new means of research, know why, 
knowledge-how and know what. The researchers' performance is monitored by 
successful funding application and publication, whereas innovation from industrial 
point of view implies adding value to the existing product or processes, improving 
business efficiency, increasing productivity and generating profit. By facilitating 
knowledge sharing between university and industry, willingness and interest for 
cooperation between two parties are generated, which provides the basis for 
developing collaborations in relevant R&D and technology field. 
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7.2.5.2 Coordinating Dynamic Process 
The coordination challenges facing CoEs mangers not only appear in dealing with the 
complex innovation content, but also manifest in the process of interactions which 
encompass set of relationships at strategic, operational and cross functional levels 
between the institutional spheres of university, government and industry. 
From Strategic to Operational 
The interactive processes are reflected from two dimensions: strategic and 
operational. At the strategic level, the CoEs need to manage the relations with vice 
chancellors from universities, chief executives from regional firms, representatives 
from business associations and senior government officials to discuss policy issues 
related to regional innovation and knowledge generation. It is during these meetings 
that common understanding on working together as partners and close interactions 
between institutions and sectors are achieved although there are no specific conditions 
or concrete plans developed on how the intention for `working in partnership' can be 
translated into reality. In fact, the implementation plan and patterns of network 
relationships are evolved during the course of interactions at operational level when 
the actual meanings of collaboration and purpose of networking are translated into 
various events, projects and set of relationships. Although the strategic interaction 
leads to the partnership relationship at institutional level, such relationships are 
reinterpreted and reconstructed during the course of interaction. 
Network Integration 
It has been identified that the complexity of innovation content and dynamic 
interactions has resulted in duplication of innovation tasks and overlapping project 
initiatives within the innovation networks. Formal mechanisms of control of 
innovation process and integration of dynamic networks have been voiced by the 
actors involved the networks. 
The duplication of innovation tasks conducted by different organizations has created 
tensions in terms of competing networking resources including information sharing, 
access to funding and research expertise. Lack of network integration also caused 
fragmented partnership relations between different initiatives and support activities 
within the SfS innovation programme. Evidence suggested that the role of formal 
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mechanisms of control is underestimated by policy makers in terms of facilitating 
communication and enhancing cooperative culture within the Triple Helix networks. 
Thus the effectiveness of implementing the knowledge-based innovation strategy has 
been affected. 
Trust Building 
The impact of social processes and interpersonal relations on trust building between 
actors has been widely recognized by many innovation theorists and organizational 
researchers. Empirical observation and interview shows that the word `management' 
was rarely used by innovation actors. According to CoEs managers, it is important 
build up trust relations during the process of interaction. This means people do not 
feel `being forced or controlled', but feel `being helped and assisted' so that they are 
willing to share information and develop common interest. Trust relations identified 
during the interview can be distinguished at two levels. At the operational and 
individual level, it is clearly a high trust relations exist between individual university 
academics, business managers from regional firms and CoEs mangers who are 
involved in day to day interactions and working on relevant technology transfer 
projects. The proximity relations at personal level helped managers to share 
information and develop common interests. 
In addition, it was pointed out that trust relationship is not blind. Personal character is 
also seen as important in deciding whether cooperation can be established or not. It 
was indicated by interviewees that knowing whom you are working with is as 
important as knowing what he/she can do for your business. As people get to know 
each other better and interpersonal trust is established, commitment flows from both 
parties to work on the project. 
Despite high trust relationships at operational level, the strategic and institutional 
relations appear to be in the opposite side due to divergent organizational strategies, 
institutional values, and different expectations of innovation actors. The underlying 
reason identified for the low-trust relations at strategic level is associated with the 
conflicts of political power and interests between institutional spheres as to who 
should take the leading role in creating the knowledge-based innovation in the region. 
As a result the concept of partnership networking will remain rhetoric for pursuing 
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self-interest. 
7.2.6 Leading Partnership Networks 
One of the significant issues identified within the Triple Helix networks is the 
management paradigm of partnerships within public sectors. This means that 
partnerships are created through policy networks at institutional level with little 
formal procedures of communication and rules of interactions. Consequently, how to 
lead within the partnership becomes a key challenge for network partners. 
During interviews, the importance of academic knowledge, industrial experiences and 
policy support were addressed from different institutional dimensions, which have led 
to different views on the leadership role in creating knowledge economy within the 
region. 
7.2.6.1 Lack of Shared Vision 
A clear vision is important to connect the aspiration and dreams of network 
participants and identify the core value of collaborative networks. As Collins and 
Porras (1996) argue a well-conceived vision consists of a core ideology and an 
envisioned future. In particular the envisioned future specifies a compelling long-term 
goal that serves as a unifying, focused reason for collective effort and vividly 
describes what it will be like to achieve the goal. 
Having a vision is not sufficient to motivate joint actions unless the vision is 
articulated to individual participant's value, purpose and goals (Alexander et. al 2001). 
Although the vision for creating the knowledge-based innovation in the region is 
stated in the policy document, the core ideology or core value does not seem to be 
clarified with regard to what the CoEs stand for and why they exist between the 
institutional leaders within the innovation networks. The disagreement at strategic 
level has oriented to a degree of confusion at operational and individual level among 
network partners. 
7.2.6.2 Discontinuity of Networks 
In addition, changes within innovation networks in terms of organizational 
restructuring and changing leaders within organizations has resulted in the 
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discontinuity of network strategies and rules of interactions between innovation actors 
as well as institutional uncertainty. 
As it has been discussed in the initial findings from pilot study, constant internal 
restructure caused personnel change as well as change of strategic directions of 
certain functions within the agency. Because the leaders with different experiences 
and background have different interpretations on the existing problem, therefore they 
tend to bring about different solutions. The institutional uncertainty not only resulted 
in external confusion from network partners in terms of the main contact, individual 
roles and responsibilities and decision making processes within the organization, but 
also caused internal frustration of existing business managers as they were concerned 
about their future jobs and could not concentrate on developing new initiatives and 
carrying on day-to-day networking tasks. In addition, Commitment from institutional 
leaders is important to strategize vision and internalize collective faith within the 
organization to create the conditions for effective networking at operational level. 
changes in leadership also leads to delay of formulating new strategic business plan as 
it takes time for the new leader to understand what is happening and adapt his/her new 
role in the institutional as well as collaborative networking environment. 
Leading and mobilizing collective actions within partnership networks also require 
the leaders understand the needs of network partners and allocate resources to support 
the needs. However evidence from the research shows that the CoEs managers are 
facing the difficulties of collecting information and identifying key contacts as a result 
of constant changes and discontinuity of networks during the process of performing 
innovation tasks. 
7.2.6.3 Involvement of Network Partners 
Under the partnerships culture in the public sector, innovation actors do not act upon 
formal rules, but based on a sense of involvement. Research evidence shows that 
actors who are actively involved in the process of interactions tend to be much 
motivated and committed for collaboration projects. 
It has also been identified that involving the key individuals within the partnership 
organizations is important for the success of collaboration project as key contact 
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within the organization can influence the decision making process by exercising 
his/her personal networks, which then have an impact on the overall organizational 
strategies during the process of interaction. 
7.2.7 Transforming Relations within Triple Helix 
Taking the role of each others between the institutional spheres of university, 
government and industry has been argued as one of the key features of knowledge- 
based innovation. Observations from the high performance region indicate that the 
capacities of innovation are enhanced as a result of academics becoming more 
entrepreneurial, industrial managers acting as academic researchers and government 
officials taking the role of business management. However, what has been implicit 
within the Triple Helix theory is the extent to which the transformational changes, if 
any, has affected the existing roles performed by the innovation actors and the 
institutional norms and values associated with the historical context of the region. 
7.2.7.1 What are New Roles/Practices 
Research findings suggest that the innovation activities conducted by academics, 
industrial managers and government officials are not something new comparing with 
the descriptions within the Triple Helix model. For instance, the university technology 
transfer office has traditionally been part of the business function within universities 
in terms of managing patent and intellectual properties. Carrying out in-house R&D 
activities is also an important business functions for big corporations. 
What has been identified as new innovation practice in the region to the great extent is 
a reflection of government intention to enhance existing university-industry relations 
and encourage more technology transfer and commercialization projects between 
academics and regional firms in order to achieve economic growth. Changes observed 
during the study are evolving from the process of interactions between innovation 
actors rather than transformational. The new roles taken by the innovation actors to 
some extent reflect the strategic intention of creating knowledge-based innovation and 
expectations of innovation actors. Therefore, rather than using `transformational 
relations' to describe the new patterns of innovation, `transforming process' is what 
the region is experiencing as a result of practising new patterns of innovation. The key 
characters of such transforming process has been identified and summarized as below: 
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" In general, innovation actors are increasingly performing multi-roles in 
different situations. For instance, when a university professor discusses 
business with regional firms, he takes business role as the managing director 
of the spin-off company. However, he still takes the responsibilities of 
teaching and supervision within the university as an academic member of 
staff. 
" Government intervention has been shifted from traditional command and 
control approach towards more facilitation and coordination by creating 
hybrid organizations such as `government companies' or `business-like 
government'. These organizations are designed to perform government 
policies whilst remaining business characters such as flat structures, flexible 
systems and task-driven managers so that they can better engage with 
industries to understand innovation needs. 
" Universities are also becoming business driven by creating `university 
business-arm' (i. e. a company with the university as the key share holder) 
whereas the traditional technology transfer office manages the administrative 
process and policy procedures related to technology transfer and 
commercialization. 
Changes within regional firms in terms of participating in the new patters of 
innovation are less evident throughout the research, which is in contrast to the high 
performance region. This is indeed a reflection of the innovation problem in less- 
developed region that the government wants to address by developing and 
implementing new innovation policies. Therefore to some extent the regional firms in 
this context are the object of government actions rather than active participants within 
Triple Helix networks. 
7.2.7.2 Challenges of New Roles 
What has become clear is that the new patterns of innovation is a reflection of the 
government effort in transforming the existing innovation system which is featured by 
loose coupled actors into a new innovation systems which is characterized by 
interactive networks, cooperation and continuous information flow among the key 
players of innovation, i. e. university, government and industry. However, 
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implementation of change takes time to have an effect and it cannot be done over 
night. Therefore, it is not surprising that various problems and concerns emerging 
from the transforming process of interactive innovation. Innovation actors within the 
Triple Helix networks are facing different challenges as a result of transforming into 
new roles. 
First of all, significant concerns have been raised on the external orientation of 
universities in the commercial world. Universities have been traditionally seen as 
academic institution and the main role of a university is to provide high quality 
education and research. However, generating a good piece of research takes time and 
it is a long-term activity. Interview suggests that there are worries about the external 
orientation of universities and increasing commercialisation activities might have 
negative impact on the motivations of academics carrying out long-term science 
research. Secondly, for individual academic researchers who are actively engaged in 
applied research and commercialization activities, the dilemma is how to balance the 
role between carrying out business and being an academia. Whereas for academics 
who are thinking of setting up spin-off companies, the key challenge is that the 
traditional university system only reward scientifically acknowledged articles and 
reports. In addition to financial incentive, there is also lack of management training 
for academics who want to become entrepreneurs. Although within the university 
business school, there are various management courses available, it was felt that these 
management programme are too theoretical oriented and there is a lack of linkage 
between the management theory and the management training related to technology 
and innovation. What's more, for government officials taking the role as business 
manger and working between the institutional spheres, the key issues appear to be 
how to balance the public and private agenda. 
7.2.7.3 Institutional Norms and Culture 
During the process of transforming to the knowledge-based innovation, values and 
culture changes are clearly evident at the strategic level in terms of creating new 
patterns of relationships within the regional innovation systems. The new values and 
norms are also supported by individual academics who are motivated by applied 
research and therefore actively involved in commercialization activities. 
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However, as innovation actors are trying to break through traditional boarders, as 
indicated by the Triple Helix, the traditional institutional norms and values are either 
pulling innovation actors back to keep their traditional roles or creating constrains that 
prevent actors performing new roles. For instance, when the CoEs managers are 
trying to be more business-driven during the process of networking, the new roles are 
challenged by the management philosophies of partnership in the public sector which 
is featured by rules and regulations. Similarly, due to lack of incentive systems within 
the university, the concept of `new entrepreneurial university' created by the Triple 
Helix theory is difficult to practise in reality. 
Managing change in the process of innovation has been traditionally regarded as a 
positive measure for the effectiveness of innovation. There has been a tendency to 
equal innovation to change in the management and innovation literature. However 
observations and interviews from the research project indicate that change does not 
mean to re-establish the whole innovation systems and force everyone to accept new 
institutional norms and values. Improving the existing system rather than re-inventing 
the wheel is the central point of creating knowledge-based innovation. As one of the 
CoE mangers indicated that some university professors are really good at doing 
science-based research and enjoy doing so. Given time and resources, they will make 
tremendous contribution in the relevant science and technology field. Therefore there 
is no point forcing them to go to the commercial direction. What is really needed is 
the institutional support and appropriate incentive systems to encourage and motivate 
those who are willing to do applied research and good at commercializing their 
research findings. 
The key implication from research findings in terms of managing the transforming 
changes within Triple Helix is how actors involved in the innovation networks can 
keep balance between the new roles and traditional roles in order to develop new 
innovation practice, which is featured by cooperation and interactive networks. 
7.2.8 The Context Matters 
So far the critical issues identified in relation to the cooperation, coordination and 
transforming changes within the Triple Helix have been examined and discussed. 
What has become apparent is that the pre-conditions including traditional institutional 
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value and norms, the economic conditions within the region as well as the existing 
regional innovation system are playing an important role in shaping the results of the 
new patterns of innovation. Although the role of pre-conditions in creating 
knowledge-based innovation is implicit in Triple Helix, the importance of operational 
context in the collaborative environment has been emphasized by management 
researchers. The pre-conditions in this study can be distinguished at three levels: the 
strategic context, operational context and the historical context. 
Firstly, the strategic context refers to the fragmented institutional relations and lack of 
interactions within the region, which has been addressed as one of the key barriers of 
creating knowledge-based region in Lambert report. Given the fragmented 
institutional culture within the region, it is not surprising that the CoEs which were 
designed created to create structural facilitations and improve cooperative relations 
within the region. However, due to lack of strategic consensus on innovation problem 
and the provisions of action lines, the implementation of the cooperative relations is 
challenged by the diversified interest and motivations as well as the underlying 
strategic agenda from innovation actors. 
Secondly, it is important to understand that forming strategic relations does not 
necessary lead to the actual `actions of collaboration'. As Stoker (1991) points out that 
whilst strategic context is important, it is often not the determine factor in decisions to 
cooperation. Cooperation is more properly seen as a respond to conflict, not the 
absence of it and the strategic context in fact provides a condition in which partners 
can work together to solve the conflicts. Research data indicates that the operational 
context consists of the content of the innovation tasks and the networking processes 
that innovation actors are involved. The operational context is also important because 
it not only reflects the complexity of tasks and activities performed by innovation 
actors, but also involves various skills linked to deal with various aspects of 
technology transfer and management process. Understanding the operational context 
of networking is important for innovation actors to decide on task priorities, 
information and resources required for implementation as well as establishing rules of 
conduct and means of interactions. 
Effective operation of interactive innovation is also influenced by the fragmentation 
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of academic culture within the university. Due to the nature of academics and research 
is personalized and specific to individual interests, fragmentation of knowledge within 
the university is seen as one of the big barriers for creating shared values in terms of 
working in collaborative partnership context. It is observed that collective thoughts, 
active participation and commitments for joint effort are replaced by continues critics, 
arguments and diversified ideas. It could be argued that the benefit of criticalness and 
argument can certainly help to bring about wide issues of concerns from the academic 
communities. However the discussions of a broad interests and ideas need to be 
coordinated properly and directed towards the priorities and objectives of the 
innovation networks. 
Improving knowledge fragmentation and internalization processes within the 
university is not an easy task as it is associated with wider interests of various 
academics communities and the government's long term education strategies. In 
addition, culture is not something that can be changed over night and it should be built 
into the long-term innovation strategy through continuous formal and informal means 
of interactions. Changing culture and value will accomplish little unless the impact of 
change is seen as an `internal driver of opportunities' rather than `external force'. 
Culture can be shaped through changing perceptions of actors involved by providing 
explicit information, clear objectives and operational plans, potential threat of not 
changes and investigated implementation issues and solutions. 
Finally, the impact of historical context should not be underestimated in the process of 
creating knowledge-based innovation. Within the current study, the historical context 
refers to the traditional economic basis of North East region which is associated with 
shipping, mining and manufacturing industries, and the cultural context within the 
region. Although the CoEs were established to target five technology areas which are 
regarded as the research strengthens in the region, different views were raised 
concerning whether the five technologies are truly regional strengths or just used as 
an `innovation instrument' for creating aspirations of knowledge economy where the 
regional wants to be. In addition, given the five technology areas also appear to be the 
strengths of the more advanced regions, the conditions that had helped to develop the 
advanced region are no doubt different from the North East of England. Although the 
same strategy can be adopted, the outcome is unpredictable due to different regional 
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conditions. 
What's more, research shows that the cultural context is reflected by a lack of 
innovative and entrepreneurial culture within the region. For instance, the mindset of 
university academics is driven by public fund and pursue pure scientific research 
whilst ignoring funding available from private sectors to conduct applied research. 
This is because of the traditional university funding structure and the old regional 
innovation practice so that individual academics felt that effort in science research is 
more rewarded than doing commercial research. 
7.2.9 Summary 
This section presented the key issues that need to be addressed during the 
implementation of knowledge-based innovation through Triple Helix relations of 
university-government-industry. The key issues identified are derived from three main 
perspectives: cooperation, coordination and transforming relations of innovation 
actors within Triple Helix networks. 
Research findings suggest that the process of creating cooperative relations is far 
more complex than creating the physical infrastructure in the regional context. 
Although the CoEs were created attempting to address the existing institutional 
barriers of innovation through new ways of engagement with university, government 
and industry, empirical data shows the effort of forging cooperative regions is 
undermined by diversified interests, perceptions of different roles and underlying 
strategic agenda of different innovation actors. In addition, research data also revealed 
the challenges of coordinating complex innovation content and the dynamic 
innovation process. A number of coordination mechanisms identified during the 
networking process were discussed and the role of leadership in managing effective 
interactions was emphasized. 
What's more, despite the claims of the transformational relations have emerged from 
the interactions between academics, business mangers and government officials, 
research findings suggest that the nature of the changing relations is more 
transforming than transformational. In other word, it has been identified that 
innovation actors are still performing traditional roles as well as taking the new roles 
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during the process of interactions. Consequently, innovation actors are facing 
significant challenges during the process of change. The analysis of research findings 
also reveals that traditional institutional norms and values are still playing a key role 
in shaping the outcome of new innovation practice. Finally, the importance of pre- 
conditions for implementing Triple Helix is addressed with the focus on the strategic, 
operational and historical context within the region. 
Creating knowledge-based innovation requires effective interactions between 
innovation actors in order to develop shared understandings and generating 
cooperation interests. As it is pointed by Morgan (1998), if knowledge creation is the 
ultimate aim of interaction, learning is the key process to achieve this aim. The next 
section will explore how learning is developed during the interactive networking. 
7.3 Developing Learning Capacities within Triple Helix 
The capacities of learning in the regional context have been discussed from two 
perspectives Chapter 2. On one hand, learning is associated with organizational and 
individual ability to absorb new information as well as access to relevant resources 
including finance and expertise. On the other hand, the interactions within the 
innovation system also create an important knowledge infrastructure which can 
facilitate individual and organizational learning. During the process of knowledge- 
based innovation, it has been identified that the effectiveness of learning is influenced 
by the following key factors: 
" Orientation for learning 
" Orientation for interaction 
" Orientation for commercialization 
" Orientation for innovation 
These factors are not only related to the learning capacities of individual actors within 
the Triple Helix networks but also linked with the whole learning system within the 
region. This section will explore the issues of learning identified during research and 
how these issues can be managed appropriately. 
7.3.1 Learning Difficulties 
The difficulties of generating learning capacities are learning are associated with a 
number of organizational and institutional factors during the process of interactions. 
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7.3.1.1 Organizational Learning 
From organizational perspective, learning difficulties are linked with two issues: 
First, the dynamic content of innovation tasks and complex process of networking, 
which have made it difficult to identify the innovation needs within industries. The 
complex network structures and underlying individual interests and organizational 
agenda created significant challenges for learning in terms of accessing to relevant 
information, identifying key contact, managing priorities of innovation tasks to meet 
business objectives. In additions, inconsistency of networking strategy as a result of 
changing leaders within organization also caused difficulties to learn to adapt new 
rules of interaction and networking practice. The fast changing business environment 
also requires managers to respond to enquires quickly and effectively. However 
assessing and digesting information received from a variety sources takes time and 
skills to analyze and make high quality decisions. All these factors have hindered the 
processes of learning and understanding innovation needs within networks. 
Secondly, working across boundaries within and between organizations has also 
created difficulties of learning in terms of sharing information and building common 
understanding on rules of interactions and institutional cultures and values. 
7.3.1.2 Learning System 
In addition to organizational aspect of learning, challenges have also been identified 
in terms of creating a learning system within the region to reinforce interactive 
innovation for knowledge creation. The difficulties related to the system learning are 
generated in two ways: 
The pre-condition of the region for creating the interactive innovation appears to be 
difficult due to the historical economic and cultural context within the region. The 
independent innovation actors within the system do not have the attitude for 
cooperation, or at least there has been lack of strategic congruence on how innovation 
capacities can be enhanced through cooperation. 
There has been lack of motivation within the system in terms of encouraging more 
commercial-oriented research and industrial strategies for developing innovation and 
knowledge application. 
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7.3.2 Managing Learning for Knowledge-based Innovation 
It is important that the learning difficulties identified in relation to creating successful 
knowledge-based innovation within the region need to be addressed within a broader 
organizational, institutional and regional context. 
7.3.2.1 Managing Learning System 
In light of the issues discussed above, a number of suggestions on developing the 
capacities of learning for knowledge creation in the regional context are provided as 
follows. Table 7.1 illustrated the key factors associated with learning difficulties 
identified from the research and actions need to be taken by relevant actors. 
Motivations for learning Objects Actions (Government Actor) 
Orientation for learning Industry Identifying innovation needs 
Orientation for interaction University I Improving pre-conditions for 
Industry cooperation and facilitating 
cooperation needs 
Orientation for University Motivating more applied research 
commercialization 
Orientation for innovation Industry Encouraging links between 
innovation and knowledge-based 
competitive strategies 
Table 7.1 Managing Learning in the Regional Innovation Networks 
Table 7.1 illustrates that managing learning for developing knowledge-based 
innovation needs to consider the undying motivation of innovation actors in terms of 
orientation for learning, orientation for interaction, orientation for commercialization 
and orientation for knowledge application and diffusion within the Triple Helix 
networks. 
Understanding the orientation for learning is important because it is the innovation 
needs within the industry that drives the need for new knowledge creation and 
learning. Managing the orientation for cooperation refers to the impact of pre- 
condition on the process of creating a learning culture. Therefore innovation actors 
need to facilitate the communications and information flow within the innovation 
system to create the conditions for establishing common interests. It should be 
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understood that having identified innovation needs is only one part of the innovation 
process, what is critical is whether there is sources for generating new knowledge, i. e. 
the academics attitude towards commercialization and willing to transfer ideas into 
industry. Creating an effective learning system needs to develop support mechanisms 
to influence and motive the research agenda in line with the innovation requirement 
from industries. Finally, encouraging more firms to innovate and creating knowledge 
are also critical for generating an interactive learning culture within the region. In this 
context, innovation should be considered in a broad context and linked with firm's 
strategy to create sustainable competitive advantages. Only when innovation becomes 
part of the management philosophy of region firms, can an effective learning culture 
been established within the region. 
7.3.2.2 Managing Organizational Learning 
At organizational and individual level, managing effective learning also require 
innovation actors develop the skills and abilities to reduce the impact of uncertainties 
as a result of the dynamic changes within innovation networks. During the process of 
networking, innovation actors not only need to learn the content of innovation, which 
is usually related to the technology, but also needs to develop competence in project 
management skills, particular managing multi-projects and initiatives that are 
interlinked with each other. In this respect, developing social learning through 
continuous personal interactions and face to face contact are important to develop 
trust relations and establish shared understanding on common interests as well as 
institutional norms and values. The process of learning is essentially about 
information sharing and making sense of the information based on the context of 
operation. 
Although social and informal ways of learning play a significant role in knowledge 
creation, the process of information sharing and creating cooperative relations 
between innovation actors particularly at organizational level requires formal 
institutional support, which can provide rules of interactions and clarify 
misunderstanding in terms of diversified interests and networking strategies. Only 
when the institutional values and norms within the new structure are well understood, 
can learning be effectively achieved. In addition, it should be noted that knowledge 
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has different natures, i. e. explicit and tacit. Mechanisms of supporting information 
sharing and enhancing learning should not simply treat knowledge as a final product 
as a result of interactions. It is the tacit knowledge accumulated during the process of 
interactions that leads to effective learning. 
7.3.2.3 Managing Integrated Learning 
Fragmented partnerships culture and inconsistency of networking strategies have 
created significant challenges for managing learning during the process of 
interactions. Managing effective learning within the networking context require 
innovation actors to consider the overall impact of the innovation strategies on the 
regional development in the long term and the operational context as well as the 
organizational focus in relation to other actors within networks. 
Knowledge creation needs time, resources and effort to cultivate relationships and 
innovation also needs entrepreneurial spirit to take risks and bear in mind of the 
unpredictable global market. Therefore, learning in the current innovation context 
should be understood as evolving process that is emerged from the demand of 
continuous changing in operational content, context and process. 
7.3.3 Summary 
This section has explored the issues of learning identified during the process of 
creating the knowledge-based innovation in the North East of England. Two levels of 
learning difficulties have been addressed in relation to the organizational learning and 
system learning within the region. A number of contingent factors in generating 
effective regional learning system have been highlighted and mechanisms of support 
for enhancing organizational learning capacities have also been emphasized. Finally it 
has been pointed out that the needs for learning and the capacities to learn need to be 
regarded as an evolving process within the specific organizational, operational and 
regional context. 
So far the discussions and analysis have been focused on examining the key issues 
emerging from the implementation of knowledge-based innovation in the North East 
of England and the theoretical implications in relation to the Triple Helix model. 
Based on the critical analysis of research findings, a model for effective 
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implementation of Triple Helix in a regional context will be developed and discussed 
in next section. 
7.4 The Shaping of Effective Triple Helix 
7.4.1 Triple Helix: From Ideal to Feasible 
The Triple Helix relations of university-government-industry as a strategic framework 
for developing knowledge-based innovation, opens up new way of analyzing the 
process of knowledge generation and diffusion for economic growth. However the 
model is based on an ideal situation in which the common interests for developing 
knowledge-based innovation is shared by the key innovation actors (university, 
government and industry) within the Triple Helix networks. Please refer to Figure 1.1. 
Triple Helix model of university-government-industry. Based on this assumption, 
interactions take place across three institutional spheres with the willingness of 
cooperation and the common objectives for developing new knowledge. 
However careful examination of the effectiveness and appropriateness of the 
implementation of the Triple Helix networks and the study of the innovation practice 
of the North East of England, which is traditionally regarded as a less-developed 
region, indicate that the common interests for knowledge generation and diffusion to 
the great extent is driven by the strategic intention of regional government for 
developing the knowledge economy. The cooperative relations were developed 
through the creation of the new organizational structures. The five CoEs were 
established as facilitators to encourage interactions between university, government 
and industry. With incorporation of the strategic context of the CoEs in the North East 
of England, figure 7.2a and 7.2b have been established to provide a visual aid for the 
understanding between the strategic intention (what was designed) and the reality 
(what actually happened) of the Triple Helix networks in the North East of England. 
Figure 7.1a illustrates the strategic intention of the SfS innovation programme whilst 
figure 7.1b presents the reality of new innovation practice against the expected policy 
outcome. The long broken line between the CoEs and the government demonstrates 
the non-cosy relationships between the two although CoEs was created in theory and 
founded by the regional government. Research findings indicate that the unique 
(private) nature of the CoEs and its self-contradictory both public and private aims 
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and objectives have left itself in a situation where its totality and legitimacy has been 
questioned by various stakeholders as well as the network partners within the region. 





Figure 7.1b The reality of Triple helix 
Figure 7.1a and 7.1b Contrast between the strategic intention and the reality of Triple Helix 
implementation 
It is clear that from the policy point of view the main function of Cols is designed as 
below: 
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" Identify the innovation needs from industry and feed back to the university to 
develop new product; 
9 Encourage more applied research and commercialize intellectual property; 
" Act as a delivery tool to implement innovation policy and match the strategic 
intention with the research strengths and innovation needs of the region; 
" CoEs are created as an independent organization and in theory should main 
equal relations within the three institutional spheres; 
The model of creating knowledge-based innovation designed by the SfS innovation 
programme has certainly recognized the importance of cooperation between 
university, government and industry in generating innovation capacities in the North 
East region. To achieve this objective, the cooperative structure is created with the 
intention to stimulate and enhance collaborations between research and application. 
7.4.2 Effective Model of Triple Helix in the North East of England 
However what has been implicit within the SfS programme and in fact the key issue 
identified from the current research project is that the existing relations and 
interactions between university, government and industry are undermined during the 
design of the knowledge-based innovation. Research findings indicate that the 
existing relations between university-government-industry is critical not only because 
the institutional norms and culture embedded in the relationships play an important 
role in shaping the outcome of knowledge-creation, the power relations and networks 
that had been established through the existing institutional links also have hindered 
the effective implementation of new innovation structure and practice. 
Based upon the practical examination of the implementation of Triple Helix and 
observations as well as interviews with the innovation actors within the Triple Helix 
networks, a more effective model of Triple Helix of knowledge based innovation has 
been developed during the current study as presented in Figure 7.3. The broken lines 
between university, government and industry highlight the existing interactions 
between the institutional spheres and the solid lines indicate direct working relations 
between the CoEs and the key innovation actors. It is within this new model of Triple 
Helix that the strategic value of CoEs in activating cooperation networks and 
mobilizing collective actions are highlighted. 
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Figure 7.2 The effective model of Triple Helix in the North East of England 
In the meanwhile, it is recommended that having recognized the strategic value of 
CoEs, the following points need to be taken into consideration: 
" It would be more appropriate for CoEs to have quasi-government status or 
non-profitable position when established. 
" The strategic vision and objectives of CoEs have to be agreed by the key 
stakeholders/innovation actors within the Triple Helix networks. 
9A clear action plan for CoEs to engage with other innovation actors need to be 
provided. 
7.4.3 The Strategic Value of CoEs 
The idea behind the SfS programme and the creation of CoEs is to enhance the 
innovation capabilities of the companies in the region and promote a natural coherent 
system of innovation between knowledge generation and knowledge application. The 
prescribed function for CoEs is to act as a `knowledge bridge' to facilitate interactions 
between research (i. e. universities) and application (i. e. industry). 
Throughout the study, a number of strategic values of CoEs have been identified: 
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Facilitating 
The first important value of CoEs is to facilitate cooperation by creating an interactive 
environment where interest from both sides can be generated through information 
exchange, thus and the strategic purpose of generating innovation projects can be 
achieved and the commitment for cooperation can be developed. The facilitating role 
is manifested through organizing various purpose events and conferences involving 
both academics and companies to present ideas and discuss issues of mutual concerns. 
It also helps for people to get to know each other in person. It was pointed out during 
interview that the investment decision is made not only based on the concept or 
technology itself, but also based on the specific person who needs to have willingness 
and enthusiasms to transfer a concept into a commercial product. The interactions 
between business mangers and academics in the networking event also help to build 
up trust at personal level, especially when the event is held outside the region and 
people have chance to engage social activities as well as discussing business. 
Brokering 
The second important value of CoEs is the brokering role within the innovation 
networks. The brokering role is different from facilitating in that it contributes to 
knowledge creation by tapping the utilizing the diversity of ideas, insights and 
solutions which are possessed by individual actors, within the networks in order to 
tackling the innovation problem. The brokering role of CoEs has been further 
explained through the process of implementing government funding scheme for 
problem solving or improving the condition for innovation. The role of CoEs is to 
identify the interest of individual actors and develop innovation project to solve 
innovation problems. Figure 7.4 illustrates an example of the broker role played by 
CoEs in terms of identifying potential interests of participants from both university 
and industries. It should be noted that the solid lines in the figure represent the formal 
interactions and communications between the actors whereas the broken lines indicate 
the informal interaction and communication in the between the CoEs and other 
innovation actors within the Triple Helix networks. 
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Figure 7.3 The Broker role of CoEs 
Mediating 
In addition to facilitating and brokering the process of networking, the CoEs also act 
as mediator to provide continuous support in terms of maintaining communications 
and relationships in order to help information flow. For instance, the CoEs mangers 
pay regular visits to individual companies and academics, disseminate updated policy 
documents and announce achievement through news release etc. to maintain network 
relationships with innovation actors. . 
Performing 
Finally, it is important to understand that the CoEs not only helped to develop 
innovation networks and interactions between actors from university, government and 
industry, they are also involved in specific technology development project by 
offering management expertise and financial assistance. 
7.4.4 The Organizational Dysfunction 
Despite the strategic value and active role performed by the CoEs, the new 
organizational configuration has manifested a certain degree of dysfunction due to the 
organizational design of the CoEs. 
First of all, although the CoEs were designed as an independent organization with 
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public agenda of developing regional knowledge-based innovation, they were set up 
as private companies with limited funding support from the government. This 
organizational design has created conflicting objectives for the organizations when 
they have to consider the strategy for survival in the business world. 
Secondly, during the process of operation, it is difficult to keep the balance of public 
and private business agenda. In particular when the CoEs made investment in specific 
innovation project to achieve their own business strategies, the effectiveness of the 
CoEs in creating knowledge-based innovation is undermined in terms of promoting a 
coherent the innovation system in which knowledge sharing takes place as natural 
tendency in the region. 
In addition, because CoEs have to consider its own organizational strategies and 
business priorities, the innovation networks established by the CoEs may not have 
necessarily reflected the interests and needs of other innovation actors within the 
region. Observation shows that there is a tendency of creating CoEs centered 
innovation networks in relevant technology areas and the legitimacy of CoEs in 
leading the knowledge-based innovation have been questioned by interviewees from 
the university and industries. 
7.4.5 Summary 
An evaluation on the Triple Helix relations within the SfS innovation programme and 
the organizational design have revealed a number of critical issues which are 
fundamental to the implementation of knowledge-based innovation strategies. Despite 
the strategic values presented by the new organizational structure, the impact of 
organizational dysfunctions are also significant in terms of creating cooperative 
relations, coordinating the process of interactions and managing the transformational 
changes within the Triple Helix relations of university, government and industry. The 
dynamics and challenges facing innovation actors during the process of networking 
will be discussed respectively in the following sections. 
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7.5 A Strategic Framework of Implementing Knowledge-based 
Innovation 
One of the important objectives for this research project is to establish a conceptual 
model which provides the innovation actors with practical guidance for creating 
knowledge-based innovation through Triple Helix in the regional context. As it has 
been discussed in Chapter 1, although the Triple Helix highlights the importance of 
interaction and social process in supporting knowledge creation between the key 
actors within the innovation system, to some extent the TH model fails to further 
explore and clarify the implementation strategies when it is applied in the regional 
context. 
In addition, the model was developed in the context of high performance region in 
itself embodies an important implications of the pre-conditions in constructing the 
Triple Helix relations of university-government-industry. It is no doubt that learning 
from the best practice developed within the high performance is an important starting 
point for less-developed regions. However, research findings clearly indicate what 
cannot be copied is the pre-conditions that are associated with the particular 
geographical, historical and institutional factors within the high performance region. 
What's more, although the institutional interactions addressed in Triple Helix model 
plays an important role in stimulating cooperative culture which can encourage 
knowledge sharing within the system, empirical data collected from the research 
project shows that the micro dynamics of interactions and the processes of networking 
are underestimated. 
Based on research findings and analysis, a strategic framework for implementing 
Triple Helix in a regional context has been developed as illustrated in figure 7.4, 
which has taken into considerations of the key factors and processes of innovation 
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Figure 7.4 A strategic framework of implementing Triple Helix model of knowledge- 
based innovation in a regional context (Implementation Model). 
The implementation model of Triple Helix is designed to address the key processes 
and factors that are shaping the meaning and dynamics of knowledge-based 
innovation at regional level. The model starts by addressing the external forces in 
driving the needs for change and creating knowledge-based innovation, which then 
leads to the formation of policy networks to improve communications between 
innovation actors and create structures in order to facilitate and enhance cooperation 
between innovation actors. However, forming cooperation structures does not 
necessarily lead to collective actions and knowledge flow within the networks. Issues 
related to how strategic congruence is achieved in creating the cooperative relations 
need to be understood and different institutional agendas and interests within 
innovation networks also need to be shared during the process of network formation. 
Traditional policy implementation tends to assume that cooperative actions will 
follow after policy networks have been established. The underlying assumption of the 
liner approach of implementing innovation policy is that knowledge-based innovation 
can be designed and managed by the establishment of policy networks. Due to 
different perceptions and strategic intentions, the agreed common goal is often a 
representation of the aspiring future rather than agreed action lines. The real strategic 
intentions and blockages are actually hidden under the cooperation umbrella. In other 
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words, organizations want to be seen as participative and cooperative within the 
innovation networks rather than having real commitment for taking action. How to 
translate the strategic networks into specific objectives and workable plans tends to be 
ignored. Therefore, effective implementation of innovation networking needs to 
consider the process of how innovation actors are transforming into new roles and 
how these new roles are communicated with partners through social and informal 
networks so that the strategic intention can be shared between network partners and 
trust relations can be established. 
Strategic intention can never be achieved unless actions are taken and tasks are 
performed to get job done. Performing innovation networks is the central part of 
implementing knowledge-based innovation. It is at the operational level that 
institutional and individual relationships are translated into concrete projects so that 
knowledge can be created and diffused. Effective networking does not only depend on 
the ability of network facilitators to elicit and mobilize resources for developing new 
projects, but also depends on the complexity of the tasks itself and the extend to 
which the conditions for cooperation is provided within the operational context. These 
conditions may include scarce resources, divergent interests of innovation actors and 
organizational provisions for adapting new rules of interaction. In addition, effective 
implementation of innovation networking also needs the appropriate skills and 
method to manage the network dynamics as well as copying with learning difficulties 
within the networks, particularly the learning difficulties coming from the tensions 
and institutional uncertainly as a result of the new organizational arrangement within 
the networks. Finally, it is important for the challenges and concerns emerging from 
the process of implementation to be fedback to policy makers who can then 
incorporated the issues into new innovation policy processes for further development 
of regional innovation strategy. 
7.6 Conclusion 
The Triple Helix model suggests that in order to be effective in creating knowledge- 
based innovation, innovation actors such as academics, industries and government 
need to interact and work closely to share information and develop collaboration 
projects. However, close examining the implementation of the knowledge-based 
innovation strategy in the North East of England reveals that the Triple Helix model is 
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facing several challenges. 
First of all, the assumption of cooperative conditions within Triple Helix relations of 
university-government-industry has been challenged by the diversified institutional, 
organizational and individual interest and agenda. Despite the creation of the 
cooperation structure through the new organizational configurations, research findings 
indicate that lack of strategic congruence on the process of creating knowledge-based 
innovation has led to a more fragmented rather than cooperative institutional relation. 
Secondly, by examining the coordination process within Triple Helix, it has been 
identified that innovation actors are facing significant challenges exposed by 
practicing new patterns of innovations and managing the dynamic innovation content, 
processes and complex network relations. The dynamic micro-process of 
implementation has challenged the Triple Helix in a sense that the outcome of 
knowledge-based innovation is not driven by the strategic intention, but to the great 
extent influenced and shaped by processes of building and maintaining innovation 
networks. In addition, the nature of the changes during the process of implementing 
new way of innovation has also been identified as `transforming' rather than 
`transformational' in the sense that innovation actors are playing two roles during the 
new ways of engagement. The role of pre-conditions for knowledge creation has been 
addressed as a critical issue that has been underestimated within Triple Helix model 
and the importance of learning to create the conditions for cooperation within the 
regional context has been explored and how to manage effective learning has been 
discussed. 
Finally, the chapter closed by presenting the strategic framework of implementing 
Triple Helix knowledge-based innovation which incorporates the key issues identified 
in the process of creating knowledge-based innovation networking. The 
implementation model also elaborates how the strategic intention can be translated 
into various stages of networking processes. 
The final chapter (Chapter 8) will synthesize the research findings and present the 
overall key argument emerging from the research. 
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Chapter 8 Conclusions and Recommendation 
8.1 Introduction 
The main purpose of the study has been to investigate the process of creating 
knowledge-based innovation in the less developed region. The opening chapter of the 
thesis highlighted the strategic context of knowledge-based innovation as a result of 
the increasing trends of creating knowledge economy, developing interactive 
innovation through networks and regional focus of knowledge creation. These 
developments are placing increasing pressure than ever on government as well as 
firms to become more dynamic and responsive to innovation and knowledge creation. 
Therefore having examined the process of how knowledge-based innovation strategy 
is implemented in the North East of England through the development of interactive 
networks and collaborations between university, government and industry. This 
chapter presents the conclusion of the study and recommendation for further research. 
Chapter 1 provided the overall literature view on the meaning associated with 
knowledge-based innovation and models related to the creation of knowledge-based 
innovation with a particular focus on examining the strategic importance of Triple 
Helix in creating knowledge-based innovation. Chapter 2 further investigated 
implementation issues relating to the success of Triple Helix and outlined the critical 
issues emerging from the implementation, which is followed by a detailed outline of 
the research design and case study strategy in Chapter 3. The overall case study is 
presented in Chapter 4,5 and 6 through presenting the background of innovation 
strategies in the North East of England, the pilot study and the main study findings 
from the research. The implications of these findings were analyzed in Chapter 7 with 
focus on the examining of the effectiveness of implementing knowledge-based 
innovation through Triple Helix networks. 
This chapter begins by re-examining the research aims and objectives set up at the 
beginning of the thesis and highlights the key outcome of research project, which is 
followed by synthesising the salient findings of the research and the implications of 
research. The contribution to knowledge will be addressed through the outline of the 
theoretical and practical contributions as well as policy implications. Finally, the 
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chapter will finish with an insight into the future development of knowledge-based 
innovation and suggestions for further research. 
8.2 Reflections on Research Objectives 
The research aims and objectives were stated in the Introduction Chapter and fout 
main objectives were presented in table I. An in-depth literature review was carried 
out and presented in Chapter 1 and 2 and the research problems and key areas that 
require further research were recognized and addressed. The purpose of this section is 
to reflect on the achievement of these aims and objectives. 
The overall aim has been achieved throughout the thesis by exploring the process of 
implementing knowledge-based innovation at the regional level. 
Objective 1: To establish a theoretical framework for implementing knowledge-based 
innovation by critically examining the propositions of Triple Helix. 
This objective has been achieved through the careful examination of the existing 
literature on knowledge-based innovation with particular reference to the strategic 
framework of Triple Helix. 
Objective 2: To identify the nature and process of regional innovation through a pilot 
study. 
The pilot study was designed for the purpose of understanding the nature of 
innovation networks and identified general issues emerged as well as challenges 
facing innovation actors. The author examined the implementation and networking 
process of inward investment strategy, which is one of the key functions for creating 
knowledge-based innovation in the North East region. Preliminary findings were 
presented in Chapter 5 with discussions and implications for further developing 
research questions during main study. By analyzing the evidence from pilot study, an 
understanding was gained of the dynamics and challenges of implementing regional 
innovation networks and the key issues related to managing effective interactive 
innovation in the regional context. 
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Objective 3: To examine the effectiveness of implementing the Triple Helix model of 
knowledge-based innovation through the main study. 
The effectiveness of implementing Triple Helix networks has been critically examined 
through the main study of how the strategic intention of creating knowledge-based 
innovation is translated into practice within the SfS innovation programme in the 
North East of England. The main findings and key issues have been presented in 
Chapter 6 with particular focus on the cooperation, coordination and key challenges 
involved during the process of implementation. 
Objective 4: To establish a conceptual model for developing knoºtvledge-based 
innovation at the regional level based upon the critical analysis and synthesis of 
research findings. 
Based on the evaluation of implementation process of Triple Helix networks, the 
totality of the Triple Helix model has been challenged and addressed with reference to 
the critical issues identified during the current stud and a strategic framework of 
implementing Triple Helix model of knowledge-based innovation in a regional 
context has been established in section 7.5. 
In sum, the overall research aims and objectives have been achieved. The research 
strategy has provided a rich set of empirical data and the analysis and findings have 
advanced the knowledge in understanding the dynamics of knowledge creation and 
provided a detailed insight into the interactive networks of Triple Helix relations 
between university, government and industry in creating knowledge-based innovation. 
8.3 Synthesis of Overall Findings 
The overall findings suggest that new patterns of innovation within the Triple Helix 
networks is not something new, rather it should be regarded as a strategy of further 
strengthening existing innovation practice and exploring new innovation opportunities 
by creating new ways of interactions. 
The strategic value of Triple Helix lies in its emphasis on the importance of 
cooperation between the key players of developing regional economy: university, 
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government and industry in terms of enhancing the linkages between knowledge 
generation and knowledge application with infrastructure support and policy 
facilitation. The concept has certainly offered significant values in terms of generating 
new patterns of innovation and stimulating cooperation in less developed regions 
which are thriving for economic growth through knowledge creation. 
Given the core elements (university, government and industry) and key conditions 
(cooperative relations and interactions) addressed within the Triple Helix for creating 
knowledge-based innovation, the question is how the strategic intention can be 
translated into reality through developing effective cooperation and interactions 
between university, government and industry. The reminder of this section will answer 
this question by outlining the key findings have emerged out of the analysis of 
research findings. 
8.3.1 Importance of Structural Facilitation 
The cooperation issues identified from the research highlighted the importance of 
creating a purposeful organizational structure to facilitate communication and forge 
cooperative relations between innovation actors. The significance for creating 
structured facilitation lies in a number of strategic and operational factors. 
From strategic perspective, structured facilitation through new organizational 
configuration provides a focused approach for implementing knowledge-based 
innovation in terms of identifying and incorporating diversified interests of innovation 
actors and providing channels of communications to develop common interests for 
collaboration. The structural facilitation on one hand helps to generate new contacts 
and links for innovation, on the other hand, it can help to maintain and improve 
existing communications within innovation networks. In addition, implementing 
innovation policy requires collective actions and the new organizational configuration 
can bridge links between innovation actors and tap different resources together for 
new knowledge creation. 
However the structural facilitation is neither blind, nor it can be created without the 
strategic congruence of various stakeholders, the appropriate institutional support and 
interactions of innovation actors. The cooperation issues identified from the research 
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demonstrated that the new organizational structure was perceived in different ways by 
innovation actors with different strategic agenda. As a result, the effort of creating a 
cooperative culture through structural facilitation was undermined and a certain 
degree of organizational dysfunction occurred. 
Research findings also indicate that the nature and identity of the new structures need 
to be clarified so that the implementation of new innovation practice is supported by 
organisational and institutional legitimacy. As it was presented in figure 7.1a and 7.1b 
that despite of the government intention to create an independent organization acting 
as facilitator between university, government and industry, the way that CoEs were 
established as private companies led to the disparity and non-cosy relations between 
the CoEs and the government which affected the effective implementation of 
knowledge-based innovation strategy. What's more, the structured facilitation helps 
to enhance social interactions through brokering and mediating between innovation 
actors. The personal networks developed through structured facilitation are clearly 
evident in terms of information flow and establishing interactive networks based on 
mutual understanding and common interests. 
Finally, without underestimating the role of informal networks in facilitating 
knowledge sharing, the structural facilitation provides a strategic way of developing 
purposeful networks and prioritising innovation tasks for knowledge creation. If 
cooperation within Triple Helix is considered as an important condition for 
developing knowledge-based innovation, findings from the research project have 
demonstrated that the strategic value of the new organizational configuration is to 
create the condition for cooperation through the process of facilitating 
communications and forging innovation networks. 
8.3.2 Strategic Leadership in Triple Helix Relations 
The second theme focuses on the role of strategic leadership in coordinating the 
dynamic network relations within the Triple Helix networks. 
Although the Triple Helix framework has provided the strategic direction of creating 
knowledge-based innovation through partnerships between university, government 
and industry, the model provides little practical guidance on how the partnership 
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relations should be coordinated with the Triple Helix networks. Most importantly, the 
role of strategic leadership remains vague in terms of how innovation actors are 
motivated and facilitated to collaborate and maintain effective networking relations. 
Despite of a lack of clear indications on the strategic leadership within Triple Helix, 
the increasing trends in addressing the role of university in the knowledge economy 
has oriented to a view of academic-led knowledge-based innovation, which is inspired 
by the evolution of `entrepreneurial university ' (Etzkowitz, 2004) and other studies 
of linking university with economic growth (William Z. Todorovic et al., 2005, 
Lazzeroni and Piccaluga, 2003, Vogel and Kaghan, 2001). 
However what has been identified in this research project is that the strategic 
leadership of creating knowledge-based innovation is strongly influenced by 
government intentions of creating regional knowledge economy. Although the 
university as the key player of regional economy is regarded as an independent 
partner of government within the Triple Helix networks, research findings suggest that 
the exercises of the strategic leadership is hindered by the loose coupled partnerships 
between university, government and industry. The difficulties of creating an effective 
strategic leadership within the Triple Helix are derived from a number of perspectives: 
First, the meaning of the partnerships between university-government-industry is 
unclear and implicit. In another word, there is lack of shared vision within partnership 
networks. Although the CoEs were created as an elaboration of common interest of 
university, government and industry, there is no clear operational guidance on how the 
functions and roles of CoEs are linked to other actors within the innovation networks. 
This left the CoEs in a difficult position in justifying its actions during the 
implementation of innovation tasks. Secondly, exercising leadership role within the 
partnership context requires the leader take a neural position and act on behalf of the 
interests of network partners. However the fact that the CoEs were created with both 
public and private objectives left itself in a dilemma where the legitimacy of leading 
innovation tasks has been questioned by network partners. 
What's more, the implementation of leadership is also affected by a lack of concrete 
support and commitment from institutional leaders in terms of facilitating 
communications within and between institutions. Partnership has been regarded as a 
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means of negotiating legitimacy for funding rather than creating real collaborations 
between innovation actors. Finally, the implementation of strategic leadership is 
further challenged by the complexity of innovation content and dynamic innovation 
processes at different levels across institutional boundaries. 
The challenges of implementing strategic leaderships within Triple Helix indicate that 
partnerships will remain as loose coupled independent actors if there is lack of 
effective leadership to coordinate and direct the networking effort of innovation 
actors. However, creating the leadership position does not in itself lead to the 
participation and commitment of innovation actors. Creating an effective leadership 
within Triple Helix networks requires efforts being placed in the following areas: 
"A clear defined innovation strategies that incorporate the strategic intentions of 
key innovation partners; 
9 The functions and roles of the leaders need to be agreed and approved by 
innovation partners. 
" The interest and roles of the leader need to reflect rather than conflict with the 
interests of innovation partners. 
" Communications and interactions between innovation actors within the 
partnership networks need to be supported by the institutional leaders within 
the innovation networks. 
Finally, it should be pointed out development of effective strategic leadership within 
Triple Helix not only needs institutional arrangements in terms of establishing clear 
rules of interactions, but also requires the commitment of institutional leaders to be 
open about individual strategic agenda and real organizational situation so that the 
partnership relations can be established based on real interest to solve innovation 
problems. 
8.3.3 Pre-conditions for Effective and Appropriate Implementation 
The third key theme emerging from the overall analysis of the case study is the impact 
of pre-conditions on the appropriateness and effectiveness of Triple Helix 
implementation. 
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The theory of Triple Helix implies that it is the cooperation between university, 
government and industry that lead to the success of knowledge-based innovation and 
economic growth and innovation. However the narratives of Triple Helix are derived 
from high performance regions with strong industrial clusters and cooperative culture 
conditions. Although the cooperation structure within Triple Helix can be design, as it 
has been demonstrated in the research findings, the conditions and operational context 
in which these innovation activities are performed cannot be imitated. The pre- 
conditions include strategic, operational and historical context which play a 
significant role in shaping the outcome of implementing Triple Helix knowledge- 
based innovation strategy. The strategic, operational and historical contexts are 
manifested through different institutional norms and values, fragmented regional 
culture and historical economic conditions within the region. 
The conflicts of institutional norms and values are manifested from a number of 
perspectives. For instance, companies are under pressure of fast changing market and 
diversified customers needs therefore are likely to be outcome-driven. Whereas 
academics in the research environment tend to be process-oriented due to the nature 
of research is about critically evaluation of various options and exploring the new 
ways. During the research process, interests are likely to be shifted towards new 
directions and influenced by emerging findings and results. Therefore appropriate 
strategy to manage and match the values from both sides needs to be developed. From 
this perspective, the role of CoEs in facilitating the understanding of difficulties and 
priorities from both sides is significant. This is partly due to the fact that many CoEs 
managers themselves used to be academics in certain filed of technology and after 
several years of working in the commercial environment, they have also developed 
knowledge and understanding on the pressure from the competition of the market. 
Therefore the CoEs managers can help to negotiate appropriate solutions which take 
into account concerns from both parties. 
The fragment institutional culture has also led to the difficulties for developing 
collaboration projects at operational level between innovation actors. The institutional 
actors within the region are driven by individual strategic and political agenda. 
Although a vague cooperation vision is established through forming the loose 
partners, the problem of lack of shared vision, difficulties of `internalization' through 
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effective communications and commitment of institutional leaders have led to the 
disparity of cooperation agenda, hence the effective implementation of knowledge- 
based innovation at operational level is affected. 
In addition, the willingness of innovation actors to participate innovation networks 
has also been identified as an important issue for knowledge creation and diffusion. 
This is partly due to that the strategic vision of creating knowledge-based innovation 
through Triple Helix cooperation has not been effectively translated into clear 
objectives and action plan. The impact of the new patterns of innovation and benefit 
for individual innovation actors also has not been shared within the networks. As a 
result, the ambiguity and uncertainties created during the process of interactions have 
led to misunderstandings and different perceptions on the strategic roles played by 
innovation partners within the Triple Helix networks. For instance, the global focus of 
university in raising research profile and developing international reputation as a 
leading research institution does not necessarily contradict with strategy of 
establishing local partnerships and business networks with industry and government. 
In stead, the global outreach and the international contacts help to attract and retain 
leading scientists and researchers to work within the region in the identified science 
and technology innovation programmes and create university spillovers. The theory of 
localization suggests that the key impetus determining the strategic location of R&D 
firms is the knowledge spillovers from the local university based on the research 
excellences (Dalum, 1995, Knight, 1995, Jaffe A. B. and Trajtenberg M. and 
Henderson R., 1993). Therefore the effects of the global orientation of university have 
on creating knowledge-based innovation in a regional context are arguably positive 
rather than negative. What needs to aware in terms of managing effective innovation 
within Triple Helix is the design and implementing the appropriate communication 
strategies between innovation partners between university, government and industry 
in the process of interaction. 
Understanding the dynamics within the institutional, operational and economic 
conditions within the region is important for the effectiveness and appropriateness of 
implementing Triple Helix networks. However, it should be noted that the pre- 
conditions which are associated with institutional culture, norm and value can not be 
changed over night. Rather, these conditions can only be influenced and shaped 
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through the continuous interactions between innovation actors at strategic, operational 
and individual levels. 
8.3.4 Managing Transforming Process 
The final theme focuses on managing the changing roles during the transforming 
process of Triple Helix for creating knowledge-based innovation. 
The strategic value of Triple Helix lies in its emphasis on the cooperation between 
knowledge generation (university researchers), knowledge facilitation (government 
support) and knowledge diffusion (industrial application). As the process of 
knowledge-creation and commercialization is neither simply supplier driven, nor 
demand driven, rather it is a mutual shaping process through the interactions between 
university, government and industry. In order to interact effectively, it is important for 
actors to fully understand and appreciate the role played by others and work across 
boundaries. Working across organizational and institutional boundaries has inevitably 
created new roles and responsibilities for innovation actors. 
Empirical evidence also clearly suggests that the boundaries between research, 
industry and government become blurred with the innovation activities are 
increasingly conducted between the organizations rather then within an individual 
organization. For instance, academics are funded by government to be based in 
industry doing applied research projects. Companies also send experienced R&D staff 
to use university facilities for testing facilities and developing protocols. Government 
agencies act as business broker and consultant for university and industries. New 
ways of engagement has led to the requirement of reassessing existing roles played by 
innovation actors in order to evaluate the extent to which innovation capacity is 
generated and developed through the interactive networks in the region. 
Innovation requires entrepreneurial spirit which implies quick decision-making, 
responsive and flexible, focusing on prioritise and project driven. The effort of 
developing entrepreneurial spirit for innovation within the region is particular evident 
from academics taking industrial research, establishing spin-off companies as well as 
government attempt of creating business-like organizations to promote innovation 
activities. However, research findings suggest that changes emerging from new 
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innovation practice are more transforming rather than transformational due to a 
number of institutional and organizational constrains within the new context of 
innovation. Innovation actors playing multi roles are facing a number of challenges. 
One of the key challenges facing CoEs in performing government policies, as it was 
demonstrated in Chapter 7, is the public perceptions on traditional government 
functions. Although it is clear that CoEs as the facilitator of new process of 
innovation, is to work with academics and industries within the Triple Helix networks 
to identify innovation problems and generate new knowledge. The traditional image 
of being a public-created organization has made other innovation actors believe the 
CoEs are created to provide effective service for network partners. In addition to the 
traditional perception of government function in developing regional innovation, the 
self-contradictory objectives of both public and private that the CoEs have to meet 
further constrained the effective networking during the process of interaction. 
Another challenge facing innovation actors in performing new roles is that there has 
been lack of incentive support and clear performance indicators to encourage new 
patterns of innovation practice. For instance, in the university context, academics are 
still rewarded by publishing papers and allocating research funding. Academics taking 
the new role of being entrepreneurs are facing the challenges of managing both 
research and teaching as well as conducting business activities. In addition, the 
performance within public sector based on the number of jobs created within the 
region also does not provide sufficient incentives and supporting systems for manages 
from government organizations to actively engage with private sectors and generate 
new innovation projects. 
The dilemma of changing roles during the process of performing new innovation 
practice has left with the question of how innovation actors manage the process of 
transition and the balance between traditional and new roles. Research findings 
indicate that managing the transforming process of Triple Helix requires the 
development of an effective learning system which provides an environment that is 
conducive to knowledge sharing and interactions between innovation actors so that 




The thesis started with an overview of the shift of paradigm towards knowledge 
economy as a result of the changes of global business environment and the need for 
developing innovation based on knowledge creation. Increasing attention has been 
paid on the geographic dimension of innovation which plays an important role in 
provide an environment conductive to collaboration and interactions between 
innovation actors. The Triple Helix model of knowledge-based innovation has placed 
university at the heart of the knowledge creation, and calls for broad interactions 
between university, industry and government for collaborative innovation. 
However moving into the new patterns of innovation requires developing new 
cognitive map to understand the changes, practice and dynamics involved in creating 
knowledge-based innovation. The dynamics involved in implementing Triple Helix 
networks means that a more social and organizational dimension of innovation needs 
to be developed to in order to enhance the understanding on how the strategic 
intention of creating knowledge-based innovation can be translated into operational 
practice. In addition, the micro and social process of analysis of knowledge creation 
will complement existing field study on knowledge-based innovation theories. 
In conclusion, this section has succeeded in addressing the key themes emerged from 
the case study and were closely related to the effective implementation of Triple Helix 
model of knowledge-based innovation in the North East of England. The Triple Helix 
networks to the great extent focuses on the strategic and policy intention of creating 
knowledge-based innovation at macro level. There is lack attention paid on the 
implementation of Triple Helix in a specific regional context. In the light of the 
analysis within the thesis, it could be argued that although Triple Helix can be 
designed, the dynamics involved the process of implementation needs to be 
appropriately addressed and managed. The effectiveness of knowledge-based 
innovation requires redefining the strategic intentions and roles of innovation actors 
within Triple Helix networks and developing the appropriate action so that innovation 
problems can be addressed for the success of knowledge creation. 
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8.4 Contribution to Knowledge 
Triple Helix, as a heuristic concept emerging from the dynamic knowledge economy, 
has certainly offered strategic value that reinforces the understanding of the 
importance of university-government-industry relations in generating knowledge- 
based innovation. However, empirical evidence from the research indicates that the 
totality of the Triple Helix concept is facing challenges in practice and needs to be 
further validated in a much wider context. The distinctiveness of this research lies in 
contributing to the existing theories of Triple Helix by highlighting the importance of 
redefining the strategic intentions and roles of key actors in building up knowledge- 
based innovation. The research findings also have significant implications for 
government policy makers, business practitioners and university academics when 
addressing the existing deficiencies in the implementation of knowledge-based 
innovation strategies in the regions. This may enable innovation actors to think 
beyond Triple Helix, taking into consideration the pre-conditions, institutional 
dynamics and complex networking processes for the success of knowledge-based 
innovation. Future research is suggested to investigate Triple Helix networks during 
the implementation of the new knowledge-based initiative - Science City in the North 
East of England. 
8.4.1 Theoretical Contribution 
Overall, the research has to some extent challenged the totality of Triple Helix model 
in its overemphasizing the strategic intention of the stakeholders and the neglecting of 
the practicality and pre-conditions of implementation issues in the following ways. 
9 The assumption that economic growth can be achieved through the design of 
cooperation between university government and industry has been challenged. 
The overall findings have demonstrated that the cooperative relation is an 
evolving process emerging from the dynamic interactions between innovation 
actors rather than a cautious design of new organizational structures. 
" The assumption that common interest for developing the regional economy is 
the key driver for university-government-industry cooperation has not been 
identified within the research project. In stead, the motivation for 
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collaborations between academics, regional firms and government is driven by 
diversified interests, roles and strategic agenda of different individuals and 
organizations within the region. Research findings indicate that Triple Helix 
networks to the great extent is a strategic tool adopted by the government to 
enhance regional innovation capacities by enrolling key players in the region 
for knowledge generation and diffusion. The strategic intention for creating 
knowledge-based innovation therefore is redefined during the process of 
implementation in order to incorporate a wide range of interests of innovation 
actors from university and industry. 
" Overemphasizing on the cooperative relations within the Triple Helix as a key 
condition for effective knowledge creation has led to the underestimation of 
impact of the existing regional innovation system and institutional relations on 
the practice of new patterns of innovation. 
8.4.2 Practical Contribution and Policy Implication 
This thesis has contributed to the existing knowledge-based innovation literature on 
managing innovation networks and implementing regional innovation policy. It has 
focused on the process of knowledge creation through interactive innovation networks 
between university, government and industry 
Chapter 7 has drawn findings together to propose a theoretical model of effective 
knowledge-based innovation strategy at the regional level. The model should help to 
provide a richer insight and more balanced understanding from social and 
organizational perspective on designing and delivering innovation policies at regional 
level. As companies have been seeking gaining competitive advantages via 
knowledge creation, government have been seeking economic growth through 
creating innovative region, and universities have been increasingly acknowledged as 
the knowledge base for innovation, the findings from the thesis will provide 
innovation actors with a deeper knowledge of managing dynamic interactive process 
within innovation networks, changing perceptions, cultures and values and 
coordinating collective actions through effective learning. 
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There has been much discussions and debates across various disciplines on how to 
create knowledge-based innovation, but there has been lack of empirical and practical 
research has actually been taken on how innovation networks are formed, organized, 
performed and maintained and the challenges facing the innovation actors during the 
process of networking. The outcome of this research will provide a richer insight into 
how innovation capacity is enhanced through dynamic interactive process between 
academics, government support organizations and local industries in the North East 
region. The research will provide knowledge and understanding to managers, public 
and private business consultants, innovation researchers and policy makers with 
specific interests in managing effective implementation of knowledge-based 
innovation policy at regional level. 
From policy perspective, there are a number of implications for policy makers in 
terms of designing new innovation policies for supporting regional knowledge 
economy. First of all, policy implementation does not follow a liner process based on 
the phases designed within the policy. Consideration needs to be taken into account to 
support the process of transitions and allow trust relationships developed over time. 
Secondly, it is important for policy makers to be aware of the diversified motivation 
and goals underlying the policy networks and develop appropriate support strategy to 
manage different perceptions and values between innovation actors. Thirdly, policy 
implementation requires partnerships across organizational boundaries, and effective 
partnership networks will depend on the shared leadership based on the appropriate 
formal authority as well as informal networks through social interactions. Thus 
strategies need to be developed to address the role of institutional leaders in creating 
meaningful and effective partnership networking. Finally, new initiatives will bring 
about changes that have impact on existing innovation system. This means traditional 
roles of actors will have to be refined and new ways of engagement and procedures 
will have to be understood and adapted. Appropriate strategic support for adapting 
changes needs to be considered for bridging the culture and value gap as well as 
building new structural for innovation. 
Based on the analysis within the thesis, it is clear that if the transformation of the 
North East region into the knowledge economy is going to be successful, innovation 
policy needs to focus on developing more robust and endogenous capacities for 
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knowledge-based innovation through more concentrated action on resolving the 
conflicts agenda hidden behind the cooperative innovation strategy and managing the 
key issues that have been raised in this research in an appropriate and effective 
manner. 
8.5 Recommendations for Further Research 
Innovation never ends. Firms and regions are continuous seeking new ways of 
improving and developing competence in order to succeed in the global market. It is 
increasingly recognized that the starting point for innovation is through knowledge 
creation and consequently various configurations and frameworks have been 
continuously designed and implemented. 
The findings from current research have left, however two critical issues for 
innovation researchers and policy makers. (1) can knowledge gap be bridged with the 
facilitation of business support organizations through the structured intervention? Or 
knowledge will flow naturally only when a supportive environment is created in 
which all innovation actors are free to exchange information and share knowledge; (2) 
whether the new developments and frameworks designed and implemented for 
knowledge creation are reflecting the situation to which they refer. Drawing from 
empirical evidence, the remaining of this section will introduce a number of potential 
directions of further research which would help to tackle the two critical issues 
aforesaid. 
As SfS programme has been designed as a ten-year strategic for developing 
knowledge economy, this research is conducted during the first development phase of 
the innovation strategy. The Sf5 programme has now moved onto the second phase of 
implementation which has involved restructuring and new configuration around the 
CoEs and adding new elements of innovation. Rather than dividing the regional 
research base into five technology areas, the new development initiative has proposed 
that the greatest opportunities for substantial economic growth arising in three main 
areas of activities as `pillars' of the future economy of the North East Region. These 
pillars are: Healthcare and Health Sciences; Energy and Environment; and Process 
Innovation. Figure 8.1 shows the framework of the new development initiative within 
the SfS programme. 
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Figure 8.1 -the three pillars and the regional strategy for success 
Figure 8.1 shows that the CoEs are closely aligned with the tree pillars (CELS, 
NaREC and CPI), and these would be further developed to focus on supporting 
technological innovation by business in these pillars. The pillars and centres would 
also be complemented by `underpinning' activities in enabling technology, design, the 
E-agenda, management skills and venture finance (Nstar). 
Whist recognizing the new business opportunities that have brought about with new 
developments, it should be aware of that the innovation networks presented is merely 
a map of discernible reality and a way of conceptualizing the ways in which key 
actors should engage and interact in theory. The key question is to what extent the 
vision of creating three pillars centred innovation can be translated into practice and 
how the cognitive map can also be developed to match the conceptual framework. In 
particular, how the issues identified during the implementation of the first phase of 
knowledge-based innovation are managed and resolved, should be further explored 
and examined for the continuous improvement of SfS implementation in the long 
term. 
Linking to the further development of SfS programme is the emerging Science City 
agenda which is seen as fundamental to support the overall culture change of science 
and innovation. Unlike other innovation programmes that have been initiated by 
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A 
government, the Science City agenda is developed around the joint partnership 
between the Newcastle City Council, Regional Development Agency (One NorthEast) 
and Newcastle University. The purpose of Science City is to develop a new model for 
further strengthening the interactions between academic research scientists and 
industry by creating an innovation space where all industrially relevant science, 
engineering and medical disciplines will be able to engage with private companies, 
consultants from commercial world. The nature and role of university and business in 
the Science City are described in Figure 8.2 below: 
Universities: 
Find things out 












Sell products and services 
For betterment of shareholders 
Often tightly coupled 
Usually focussed by commercial 
discipline 













The Science City initiative aims to mobilize existing resources within the university, 
such as enterprising centre, business school, career services etc. in the process of 
knowledge transfer by providing relevant tailor-made training on business 
management, well-educated students with enterprising skills and technical knowledge 
to facilitate the interactions between academics and private companies. The ultimate 
purpose of the SCI is trying to create a One Stop shop with all support and innovation 
system elements in place to conceive, incubate and supply a rich S2B (Scientists to 
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Business) and B2B (Business to Business) networks in the North East region. 
The underlying assumption of the Science City Initiative is that space is seen as 
important and an alternative solution for innovation which has been approach from 
structural perspective. The argument is that successful knowledge creation is likely to 
achieve via `creating space' rather than `building bridge'. Thus, the SCI attempts to 
reduce or minimize the knowledge gap by creating a space of interaction rather than 
structural intervention. Whist there are certainly a number of valuable concepts as 
well as the promising strategic visions underpinning the SCI in terms of enhancing 
university-industry interaction and knowledge transfer, the implementation of the 
£600m partnership-based initiative will have to face the same challenges of 
translating the policy networks based on partnership into practice through activating, 
organizing and facilitating the knowledge networks. 
In addition, one of the issues identified from the practice of CoEs is the integration 
with other regional innovative practice and build up the innovation networks where 
knowledge can be shared naturally within the networks, how the SCI can be 
integrated with the existing knowledge infrastructure and other initiatives brought 
about by the new development phases within SfS, need to be further explored and 
understood in practice, in particular it would be useful to compare the implementation 
process of SCI with CoEs in order to identify whether SCI would encounter similar 
issues that emerged from CoEs innovation networks. The on-going study on Sf5 
programme and the SCI would also help to build up a coherent process of 
implementing knowledge-based innovation at regional level, in which learning and 
improvement can be continuously developed in the long term. 
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